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Also, we assume that wisdom is rather the knowledge that is preferred for the 
sake of itself and for the sake of knowing, than the knowledge that is preferred 
for the sake of its results; and that wisdom is rather the knowledge that leads than 
the knowledge that provides services. 
 
Aristotle, Metaphysics 
 
 
He, whose wisdom exceeds his works, to what may he be likened? To a tree 
whose branches are numerous but whose roots are few. The wind comes along 
and uproots it and sweeps it down. 
 
Rabbi Eleazar Ben Azariah, The Wisdom of the Fathers 
 
 
All the rocket ships are climbing through the sky, 
the holy books are open wide, 
the doctors working day and night, 
but they’ll never ever find that cure for love 
 
Leonard Cohen, Ain’t No Cure for Love 
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Chapter 1: Theoretical Background 
Cardiovascular diseases and cancers are the main causes of mortality in many 
Western countries. Because these and many other diseases are largely the result 
of unhealthy behaviours (WHO, 2002; 2003), an important goal of health educa-
tion is to encourage and motivate people to engage in healthful and disease-
preventive behaviours. But how do we persuade people to behave in a healthy 
way? To reach this objective, investigators have studied the factors that can con-
tribute to successful persuasive efforts. Among other things, they have investi-
gated whether arousing fear is an effective instrument for persuasion (Ruiter, 
Abraham, & Kok, 2001; Witte & Allen, 2000), whether arousing guilt can be 
effective (O'Keefe, 2002), what the effects of argument strength and source ex-
pertise are (Petty & Cacioppo, 1986), and whether communications that are indi-
vidually tailored to the recipient are more persuasive than generic communica-
tions (De Vries & Brug, 1999; Noar, Benac, & Harris, 2007). In the research that 
is presented in the present thesis, we focused on the effects of the way health-
promoting information is framed.
1
 
Health-promoting communications usually stress the value of healthy 
behaviour, but they can do this in several ways. In particular, the message can be 
framed in terms of the benefits of engaging in the behaviour (gain frame) or in 
terms of the costs of failing to engage in the behaviour (loss frame). Research 
has shown that these frames can have a different persuasive impact, even when 
the different frames are applied to objectively equivalent information (see for 
instance Gerend & Cullen, 2008; Rothman & Salovey, 1997). Unfortunately, 
studies show inconsistent results with regard to which type of framing is more 
persuasive. The results of several studies have suggested that gain-framed infor-
mation is more persuasive than loss-framed information (e.g., Cox, Cox, & 
Zimet, 2006; Detweiler, Bedell, Salovey, Pronin, & Rothman, 1999; Reinhart, 
Marshall, Feeley, & Tutzauer, 2007), the results of other studies have suggested 
that loss-framed information is more persuasive (e.g., Banks, Salovey, Greener, 
& Rothman, 1995; Meyerowitz & Chaiken, 1987; Rivers, Salovey, Pizarro, Pi-
zarro, & Schneider, 2005; Schneider et al., 2001a) and some studies have re-
ported no differential effects (Brug, Ruiter, & Van Assema, 2003; Jones, Sin-
clair, Rhodes, & Courneya, 2004; Steffen, Sternberg, Teegarden, & Shepherd, 
1994; see O'Keefe & Jensen, 2006 for a meta-analysis). Therefore, we tested the 
persuasive impact of gain- and loss-framed messages in nine experiments. The 
aim of this research was twofold. First, we tried to shed some light on the incon-
sistent findings in the message-framing literature, by investigating the underlying 
mechanisms of framing effects. Because finding no differential effects of mes-
sage framing might obscure the fact that different, but equally potent mecha-
nisms might underlie the effects of gain- and loss-framed information (Shen & 
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Dillard, 2007), we investigated whether we could identify the pathways through 
which gain- and loss-framed information exert their influence on persuasion. In 
other words, we tried to identify mediators of the persuasive effects of framed 
messages. Second, to explore the reasons for the inconsistent findings in the 
message framing literature, research is needed that investigates under which cir-
cumstances gain- or loss-framed information is more persuasive. Research inves-
tigating possible moderating variables that can explain differences in the effects 
of gain- and loss-framed messages is indispensable to deepening our understand-
ing of message-framing effects on persuasion. The second aim of our research, 
therefore, was to investigate whether we could identify potential moderators of 
the persuasive effects of framed health-promoting messages. 
In the remainder of this introduction, we will give an overview of the 
message framing literature, outline the theoretical background of our studies and 
introduce our hypotheses. Finally, we will give a brief overview of the studies 
that were conducted. 
 
 
Overview of the literature 
 
Most of the studies that investigated the effects of message framing 
were concerned with identifying possible moderating variables of message fram-
ing effects. In fact, the first studies on message framing (Meyerowitz & Chaiken, 
1987; Rothman & Salovey, 1997; Rothman, Salovey, Antone, Keough, & Drake 
Martin, 1993) hypothesized that whether gain- or loss-framed information was 
more persuasive depended on the function of the advocated behaviour. More 
specifically, in these studies the authors made a distinction between behaviours 
that served to prevent ill health, such as exercise or quitting smoking, and behav-
iours that served to detect an illness, like skin self-examination or obtaining a 
mammography. They hypothesized that gain-framed information would be more 
persuasive when advocating prevention behaviours and that loss-framed infor-
mation would be more persuasive when advocating detection behaviours. Two 
other noteworthy variables that have been proposed as moderators are the per-
ceived risk that is associated with the advocated behaviour (Latimer, Salovey, & 
Rothman, 2007), and mode of information processing (Maheswaran & Meyers 
Levy, 1990; Meyers Levy & Maheswaran, 2004). 
 
Prevention and detection behaviours 
According to Prospect Theory (Kahneman & Tversky, 1979; 1984; 
Tversky & Kahneman, 1981), people respond differently to information about 
the consequences of a behavioural decision depending on whether the same con-
sequences are presented as gains or losses. For instance, in a well known study, 
Tversky and Kahneman (1981) asked participants to imagine the outbreak of a 
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terrible ‘Asian disease’, that, according to calculations, would kill 600 US citi-
zens if left untreated. Next, they told participants that two medical programmes 
had been developed to counter the disease. It was calculated that Programme A 
would save 200 people, whereas the outcomes of Programme B were less cer-
tain: Programme B had a one-third chance of saving all 600 people, and a two-
third chance of saving no-one. In this example, most participants preferred the 
saver Programme A over the riskier Programme B. Another group of participants 
were given the same dilemma, only now the options were framed differently. 
This second group was told that, as a consequence of Programme A, 400 people 
would die, whereas Programme B would result in a one-third chance that no 
people would die and a two-third chance that all people would die. Interestingly, 
in this group of participants the majority preferred the riskier Programme B over 
the saver Programme A, suggesting that people are risk-aversive when consider-
ing gains, but risk-seeking when considering losses. 
Several authors have applied these findings to health behaviour and 
health education (Banks, Salovey, Greener, & Rothman, 1995; Meyerowitz & 
Chaiken, 1987; Rothman & Salovey, 1997; Rothman et al., 1993). They have 
reasoned that framing health education messages can have different effects de-
pendent on the nature of the behaviour being advocated. In particular, these au-
thors have distinguished behaviours that serve to prevent a health problem (e.g., 
using sunscreen or exercising) from behaviours that serve to detect a health prob-
lem (e.g., skin self-examination or obtaining a mammography). They argue that 
prevention behaviours are relatively risk-less, because they reduce the risk of 
illness. For this reason, gain-framed information may be more effective for pro-
moting prevention behaviours, because gain-framed information motivates peo-
ple to adopt riskless alternatives. It has also been argued that people perceive 
detection behaviours as inherently risky because detection behaviours involve 
the possibility of finding out that one is ill (Meyerowitz & Chaiken, 1987). Be-
cause people are risk-seeking when considering losses, loss-framed information 
should be more likely to motivate people to engage in risky detection behaviours 
(Meyerowitz & Chaiken, 1987; Rothman & Salovey, 1997; Rothman et al., 
1993). 
Several authors, however, have pointed out that there are some 
fundamental problems with the above reasoning. Assuming that detection 
behaviours are generally perceived as more dangerous or entailing more negative 
outcomes than prevention behaviours is questionable (Cox et al., 2006; 
Kuhberger, 1998). Whereas people may perceive detection behaviours as having 
potential unfavourable outcomes on the short run, it is hard to see why people 
should perceive detection behaviour as dangerous on the long run (Cox et al., 
2006). In addition to these theoretical objections, a recent meta-analysis showed 
that for behaviours serving to detect an illness, gain- and loss-framed messages 
were not differentially persuasive (O'Keefe & Jensen, 2006). For behaviours 
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serving to prevent an illness, a small advantage of gain-framed information was 
found, although subsequent analyses revealed that this effect only occurred in a 
limited amount of studies on dental health (O'Keefe & Jensen, 2007). 
 
Perceptions of behaviour as safe or risky 
In response to these and similar objections, Latimer and colleagues 
(2007) have argued that Prospect Theory could still provide an adequate frame-
work for studying message framing. However, they argue that researchers should 
focus less on whether the recommended behaviour serves to prevent or detect 
illness but more on the way the recipient perceives the behaviour. Similarly, 
Schneider and colleagues (2001b) have suggested that, even though smoking 
cessation clearly is a prevention behaviour, some people might perceive quitting 
smoking as entailing many costs. Consequently, such people might be more re-
sponsive to a loss-framed message. Some studies have found support for the hy-
pothesis that loss-framed information is more persuasive for people who per-
ceive the recommended behaviour as more risky (Apanovitch, McCarthy, & Sa-
lovey, 2003; Kiene, Barta, Zelenski, & Cothran, 2005; Lee & Aaker, 2004). 
One fundamental problem still remains, however, and this concerns the 
central theoretical notion that perceived risk influences the effects of framed 
messages. When Rothman and Salovey (1997) proposed that detection behav-
iours entailed a higher risk than prevention behaviours, they referred to the ‘risk 
of receiving significant, unpleasant information’ (p. 5). This sense of the word 
‘risk’ is conceptually close to the colloquial meaning of the word, which is re-
lated to concepts such as ‘danger’ and ‘the possibility of something bad’ (Cox et 
al., 2006; O'Keefe & Jensen, 2006). In contrast, when Prospect Theory mentions 
risk, it refers to uncertainty of outcomes. People who are ‘risk-seeking’ in this 
sense of the word prefer an uncertain option that entails both positive and nega-
tive possibilities to a certain, but mediocre, option. Because it is the possibility of 
positive outcomes that helps explain Kahneman and Tversky’s results, making 
use of the colloquial meaning of ‘risk’, from which positive outcomes are absent, 
is not likely to yield the same reliable effects (Cox et al., 2006; Kuhberger, 1998; 
Levin, Schneider, & Gaeth, 1998). Thus, the concept of ‘risk’ can be operational-
ized in different ways and this can explain some of the inconsistencies in the 
message-framing literature. 
In sum, although several authors have argued that gain-framed informa-
tion is more persuasive for prevention behaviours and loss-framed information is 
more persuasive for detection behaviours (Meyerowitz & Chaiken, 1987; 
Rothman & Salovey, 1997; Rothman et al., 1993), empirical findings have not 
always been in accordance with this view and theoretical objections have been 
raised. As a result, other potentially important moderating variables have been 
proposed. One notable example is mode of information processing. 
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Mode of processing 
According to dual process accounts of persuasion (Chaiken, Liberman, 
& Eagly, 1989; Petty & Cacioppo, 1986; for an overview see Chaiken & Trope, 
1999), persuasive messages are processed in one of two modes: heuristically or 
systematically.
2
 With heuristic processing attention is paid to surface features of 
the message (e.g., the expertise of the message source, the length of the mes-
sage). These surface features can work as heuristic cues to facilitate persuasion. 
With systematic processing, attention is paid to particular details in message con-
tent. Several factors can facilitate people’s mode of information processing, 
among which are personal involvement with the issue (Chaiken et al., 1989; 
Petty & Cacioppo, 1986), a person’s mood (Schwarz, Bless, & Bohner, 1991), 
and a person’s need for cognition (Cacioppo, Petty, Feinstein, & Jarvis, 1996). 
Besides person characteristics, certain aspects of the message can also influence 
whether message processing is systematic or heuristic. One message aspect that 
receives much attention in the health-education literature is the extent to which a 
message is individually tailored to the recipient (Kreuter, Farrell, Olevitch, & 
Brennan, 2000). Higher personal relevance, and thus higher attention, as well as 
stronger cognitive processing of the health message have been proposed as im-
portant mechanisms for the increased effectiveness of computer-tailored health 
messages over traditional non-tailored communications (e.g. Brug, Oenema, & 
Campbell, 2003; Ruiter, Kessels, Jansma, & Brug, 2006; for a recent meta-
analysis see Noar et al., 2007). 
Some authors have argued that when people process persuasive mes-
sages heuristically, people use positive information in the message as a heuristic, 
responding more favourable towards more positive messages. Thus, under condi-
tions of heuristic processing, gain-framed information should be more persuasive 
than loss-framed information (Maheswaran & Meyers Levy, 1990; Meyers Levy 
& Maheswaran, 2004; Steward, Schneider, Pizarro, & Salovey, 2003). Indeed, 
some studies have found that for individuals with a low need for cognition (i.e., 
individuals who are likely to process information heuristically; Cacioppo et al., 
1996), gain-framed information was more persuasive than loss-framed informa-
tion, while for individuals with a high need for cognition (i.e., individuals who 
are likely to process information systematically) gain- and loss-framed informa-
tion had no differential effects (Steward et al., 2003; see Donovan & Alleh, 2000 
for similar findings). 
It has also been proposed that, when processing information systemati-
cally, people tend to focus more on negative information, because of a ‘negativ-
ity bias’ (Maheswaran & Meyers Levy, 1990; Meyers Levy & Maheswaran, 
2004). The negativity bias refers to the assumption that, because people perceive 
the world as predominantly positive, negative information will trigger more at-
tention than factually equivalent positive information (Fiske, 1980; Kanouse, 
1984; Lau, 1985; Wright & Weitz, 1977). The results of several studies have 
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suggested that loss-framed information might indeed be more persuasive than 
gain-framed information under conditions of systematic processing. Maheswaran 
and Meyers-Levy (1990), for instance, increased personal involvement with the 
issue of coronary heart disease in half of their student participants by telling 
them that ‘even people under 25 are at risk for coronary heart disease’. The other 
half of their participants were told that coronary heart disease mainly affects sen-
ior citizens. The result of their study suggest that personal involvement resulted 
in higher levels of systematic processing, and that, under conditions of high in-
volvement, loss-framed information was more persuasive, whereas under condi-
tions of low involvement, gain-framed information was more persuasive (see 
also Meyers Levy & Maheswaran, 2004; Shiv, Britton, Payne, Mick, & Monroe, 
2004). 
Although the mode-of-processing hypothesis can account for the above 
findings, other studies have yielded results that are incompatible with the notion 
that gain-framed information is more persuasive under conditions of heuristic 
processing and loss-framed information is more persuasive under conditions of 
systematic processing. Millar and Millar (2000), for instance, found that when 
participants were highly involved in the issue gain-framed information was more 
persuasive than loss-framed information and Zhang and Buda (1999) found that 
participants with a low need for cognition were more effectively persuaded by a 
loss- rather than a gain-framed message. Thus, the influence of mode of process-
ing on the effects of framed messages is currently less than clear (see also 
Rothman et al., 1993). 
 
 
The present thesis 
 
As is clear from the literature outlined above, message-framing research 
has mainly investigated the moderating influence of potentially important vari-
ables. We have discussed the function of the promoted behaviour, perceptions of 
the behaviour as safe versus risky, and mode of processing as three particularly 
noteworthy examples. Other examples are approach/avoidance orientation 
(Mann, Sherman, & Updegraff, 2004; Sherman, Mann, & Updegraff, 2006; Up-
degraff, Sherman, Luyster, & Mann, 2007), regulatory focus (Aaker & Lee, 
2001; Cesario, Grant, & Higgins, 2004; Lee & Aaker, 2004), perceived behav-
ioural norms (Blanton et al., 2001), ambivalence (Broemer, 2002), ease of 
imagination (Broemer, 2004), mood (Wegener, Petty, & Klein, 1994), previous 
risky behaviour (Gerend & Shepherd, 2007), source credibility (Jones, Sinclair, 
& Courneya, 2003; Zhang & Buda, 1999), level of education (Smith, 1996), self-
discrepancies (Tykocinski, Higgins, & Chaiken, 1994), and intention to engage 
in the recommended behaviour (Wong & McMurray, 2002). However, evidence 
for the importance of these moderators has sometimes been limited to a single 
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study (e.g., Smith, 1996), or to a single health behaviour (for instance flossing; 
Mann et al., 2004: Sherman et al., 2006; Updegraff et al., 2007). In other in-
stances, researchers have relied on student samples only, limiting the generaliza-
bility of the results (Aaker & Lee, 2001; Cesario et al., 2004; Lee & Aaker, 
2004). 
In the present thesis, we aimed to contribute to the literature in two 
ways. First, because finding no differential effects of message framing might 
obscure the fact that different, but equally potent mechanisms might underlie the 
effects of gain- and loss-framed information (Shen & Dillard, 2007), we report 
on three studies that aimed to identify the pathways through which gain- and 
loss-framed information may exert their influence on persuasion. In other words, 
we tried to identify mediators of the effects of framed messages. Second, we 
report on the results of five studies that investigated the role of two factors that 
might have a moderating influence on the effects of framed messages, but are 
overlooked in the literature until now: the recipients’ self-efficacy to perform the 
recommended behaviour and the level of threat that is conveyed by the message. 
To increase the generalizability of the results, we aimed to test these hypotheses 
in both student and non-student samples, using framed messages on several 
health behaviours. 
 
Underlying Mechanisms: The role of affect 
 As we have mentioned above, recent meta-analyses provide strong evi-
dence that gain- and loss-framed messages do not affect psychological and be-
havioural outcomes in a consistent and predictable way across all populations 
(O'Keefe & Jensen, 2006; 2007). However, finding no differential effects of 
message framing might obscure the fact that different, but equally potent mecha-
nisms might underlie the effects of gain- and loss-framed information (Shen & 
Dillard, 2007). To gain more insight in these mechanisms, it is important to try to 
identify potential mediators of the effects of gain- and loss-framed messages. 
Therefore, in the research that is presented in this thesis, we aimed to identify 
important mediators of message-framing effects. We hypothesized that both 
positive affect as a result of gain-framed information and negative affect as a 
result of loss-framed information can contribute positively to persuasion. To the 
extent that these two variables contribute equally to persuasion, gain- and loss-
framed messages are bound to have no differential effects on persuasive outcome 
measure such as attitudes, intentions and behaviour. 
As Shen and Dillard (2007) point out, gain-framed health promoting 
messages focus on beneficial outcomes, whereas loss-framed health promoting 
messages focus on costs. For this reason, gain-framed information might elicit 
more positive affect than loss-framed information, and loss-framed information 
might elicit more negative affect than gain-framed information. The limited re-
search that exists on the relationship between framing and affect is consistent 
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with this logic (Chang, 2005; Cox et al., 2006; Cox & Cox, 2001; Millar & Mil-
lar, 2000; Schneider et al., 2001a; Shen & Dillard, 2007). 
Several scholars have studied the effects of message-induced affect on 
persuasion. One theoretical account of the relationship between message-induced 
affect and persuasion stems from marketing and consumer psychology and is 
called the ‘affect transfer hypothesis’ (MacKenzie, Lutz, & Belch, 1986). Ac-
cording to this account, advertisements that evoke positive affect result in a posi-
tive attitude towards the ad, which in turn results in a positive attitude towards 
the advertised brand. A meta-analysis of persuasion studies in the field of mar-
keting showed support for this hypothesis (Brown, Homer, & Inman, 1998). 
Negative affect has also drawn attention from persuasion scholars. Nu-
merous studies tested the effects of fear appeals on measures of attitude, inten-
tion and behaviour (for overviews see Eagly & Chaiken, 1993; Ruiter et al., 
2001). A fear appeal is a persuasive message attempting to arouse fear to pro-
mote precautionary motivation and self-protective action (Rogers, 1983). Meta-
analyses of the fear-persuasion relationship have shown that evoking fear can 
enhance a message’s persuasive power (Mongeau, 1998; Witte & Allen, 2000). 
With regards to framed messages, the persuasive effects of both positive and 
negative affect imply that gain- and loss-framed messages exert their influence 
on persuasion to a large extent through quite different substrates (positive versus 
negative affect; see also Cacioppo & Berntson, 1994). 
 In the present thesis, we report the results of three experiments that in-
vestigated whether gain-framed information gives rise to greater levels of posi-
tive affect than loss-framed information, whereas loss-framed information gives 
rise to greater levels of negative affect. The experiments further tested the hy-
pothesis that both positive and negative affect can increase persuasion. 
 
Moderators: Self-efficacy and message threat 
Self-efficacy. As mentioned above, research shows that loss-framed in-
formation evokes greater levels of negative affect than gain-framed information. 
We hypothesized that increased negative affect can contribute to persuasion and, 
in fact, operates as a mediator of framing effects. This is in line with meta-
analyses of the relationship between fear and persuasion, which suggest that in-
creased fear enhances message effectiveness (Mongeau, 1998; Witte & Allen, 
2000). Several scholars, however, propose that the effect of fear-arousing mes-
sages is contingent on the level of the recipient’s perceived efficacy (Ruiter et 
al., 2001; Witte, 1992). Perceived efficacy consists of response efficacy (the per-
ception that the recommended action can avert the threat; Rogers, 1975) and self-
efficacy (confidence in one’s personal ability to perform the recommended be-
haviour; Bandura, 1986). According to Witte (1992), at least some level of per-
ceived threat is needed for recipients to be motivated to pay attention to the mes-
sage. However, Witte also argues that perceived threat only results in persuasion 
Thesis_Van_t_Riet_v3.pdf   18 30-6-2009   11:18:00
Theoretical Background 11
when recipients perceive that they are able to avert the threat, i.e., when their 
perceived efficacy is high. If perceived efficacy is low, recipients will engage in 
‘fear control’, which consists of efforts to reduce the unpleasant experience of 
fear by means of avoidance or denial of the message. 
Thus, whereas we aimed to investigate the hypothesis that negative af-
fect can contribute to persuasion (see above), an additional possibility would be 
that perceived efficacy moderates the effects of gain- and loss-framed messages. 
Loss-framed messages have been found to evoke a greater sense of threat than 
gain-framed messages (Cox & Cox, 2001; Shen & Dillard, 2007), and this 
greater sense of threat might in turn increase a message’s persuasiveness (Witte 
& Allen, 2000). This, however, seems particularly likely when recipients have a 
high perceived efficacy. In this case, loss-framed messages may be more persua-
sive than gain-framed messages. For recipients with little confidence that the 
threat can be averted, loss-framed information is unlikely to be more persuasive 
than gain-framed information, because the greater sense of threat that is con-
veyed by loss-framed information might give rise to defensive processing (Ste-
phenson & Witte, 1998; Witte, 1992). As a result, gain- and loss-framed mes-
sages may not have different effects on persuasion. In the present research we 
tested these assumptions, focusing on self-efficacy instead of response-efficacy 
for two reasons. First, we used framed messages in which we stressed the benefi-
cial (harmful) consequences of (not) performing the recommended behaviour. In 
a sense, then, we already addressed response efficacy in these messages. This 
would make a potential influence of response efficacy hard to interpret. Second, 
in some cases (e.g., smoking cessation) knowledge about the beneficial effects of 
healthy behaviour is widespread. Therefore, we did not expect large differences 
in response-efficacy among participants. In the present thesis then, we report on 
three experiments that investigated whether participants’ self-efficacy could 
moderate the effects of gain- and loss-framed messages. 
Message threat. It is conceivable that message framing effects are de-
pendent on the content of the framed message. If message content interacts with 
message framing, this can have important implications for practice. For instance, 
if research would show that low-threat information is particularly persuasive 
when it is gain-framed as opposed to loss-framed, these findings could result in 
clear recommendations for health-care professionals designing low-threat mes-
sages. However, this possibility has received little attention until now (Rothman, 
Bartels, Wlaschin, & Salovey, 2006). In one study that did focus on message 
content, Gerend and Cullen (2008) investigated the effects of gain- and loss-
framed messages about alcohol use, stressing either the long-term consequences 
or the short-term consequences of (not) drinking. They found that the gain-
framed message was more persuasive, but only when the message stressed the 
short-term consequences of not drinking. In this thesis, we tried to expand this 
line of research, also focusing on the influence of message content. We report on 
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three experiments that investigated the effects of framing, using information that 
either had a high- or a low-threat content. Thus, we combined message-framing 
research and fear-appeal research. Following a previous study (Ruiter, Kok, Ver-
planken, & Van Eersel, 2003), we hypothesized that gain-framed information 
would be more persuasive for low-threat information whereas loss-framed in-
formation would be more persuasive for high-threat information. 
 
 
Overview of the thesis 
 
Part 1: Persuasive Effects of Message Framing 
Above we have discussed the message-framing literature and outlined 
the theoretical background of the performed studies. We concluded that gain- 
and loss-framed messages generally do not affect persuasive outcomes differ-
ently. As a first test of this hypothesis, we conducted an Internet-based study into 
the effects of gain- and loss-framed messages, which is reported in Chapter 2. 
We used framed information promoting physical activity in Study 2, recruiting 
787 adult participants through a health-related website. Our expectation for this 
study was that gain- and loss-framed information would not have different ef-
fects on persuasion. In Part 2 of the thesis, we investigate our hypotheses regard-
ing mediating variables and in Part 3 we investigate our hypotheses regarding 
moderating variables. To increase the generalizability of our results, we used 
gain- and loss-framed messages on five different health behaviours (physical 
activity, salt consumption, skin self-examination, smoking, and alcohol use). 
 
Part 2: Underlying Mechanisms 
In Part 2 we report on our studies investigating the mediating role of 
positive and negative affect. Chapter 3 reports on two studies that were con-
ducted with the hypothesis that gain-framed information gives rise to higher lev-
els of positive affect than loss-framed information, that loss-framed information 
gives rise to higher levels of negative affect, and that positive and negative affec-
tive reactions could both contribute to persuasion. We used information promot-
ing physical activity as the stimulus materials in Study 3.1, recruiting 100 stu-
dent participants in the university restaurant. In Study 3.2, which took place in 
our laboratory, we used framed messages promoting a low-salt diet, recruiting 
129 students to participate. 
Study 4, reported in Chapter 4, had the same hypotheses as Study 3.1 
and 3.2, but additionally tested the influence of approach and avoidance orienta-
tion on the effects of message framing. Study 4 also took place in our laboratory 
and used a student sample of 168 participants.  
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Part 3: Moderating Variables 
In Part 3 we report on six studies investigating the moderating role of 
self-efficacy and message threat. Chapter 5 reports on a study that investigated 
the hypothesis that self-efficacy would moderate framing effects, such that loss-
framed messages would be more persuasive, but only for recipients with high 
self-efficacy levels. We used framed anti-smoking messages as the stimulus ma-
terials in Study 5, recruiting 539 adult participants on markets and fairs through-
out the Netherlands. 
As in Study 5, the hypotheses of Study 6 and Study 7 (reported in 
Chapter 6 and 7 respectively) was that self-efficacy would moderate framing 
effects, such that loss-framed messages would be more persuasive, but only for 
recipients with high self-efficacy levels. In Study 6 we provided 124 student 
participants with framed messages promoting skin self-examination. In Study 7 
we used framed messages promoting a low-salt diet, recruiting 575 participants 
through an Internet panel. 
Chapter 8 reports on two studies that investigated whether the level of 
threat that is conveyed in the message could influence the effects of gain- and 
loss-framed messages in a student population, hypothesizing that a gain frame 
might be more persuasive for low-threat information whereas a loss frame might 
be more persuasive for high-threat information. Study 8.1 took place in the uni-
versity restaurant, used a student sample (n = 98) and investigated the effects of 
framed information promoting physical activity. For Study 8.2, 99 students were 
recruited to come to the laboratory to participate. For this study we used framed 
messages discouraging alcohol use.
3
 
 
General Discussion 
In the General Discussion, we will summarize the findings from these 
studies, address major limitations, implications of the results and we will provide 
some concluding thoughts. 
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Chapter 2: Investigating Message-Framing Ef-
fects in the Context of a Tailored Intervention 
Promoting Physical Activity
4
 
Abstract: Health-promoting messages can be framed in terms of the gains asso-
ciated with healthy behaviour or the losses associated with unhealthy behaviour. 
It has been argued that gain-framed messages promoting physical activity are 
more effective than loss-framed messages but empirical findings are inconsis-
tent. Also, no previous studies investigated the effects of gain- and loss-framed 
messages in the context of a tailored intervention to promote physical activity. In 
this study, we provided participants (N = 787) with computer-generated tailored 
feedback concerning their physical activity levels. We investigated whether gain- 
and loss-framed messages promoting physical activity affected information ac-
ceptance, attitude, intention and behaviour differently. The results showed that 
gain-framed messages resulted in stronger intentions to be physically active than 
loss-framed messages. This did not result in a significant increase in actual 
physical activity, however, as measured by a three-month follow-up assessment. 
For information acceptance and attitude, a non-significant advantage of gain-
framed messages was found. All effects had small effect sizes. These results 
suggest that, whereas gain-framed information might be more persuasive than 
loss-framed information when it comes to promoting physical activity, the dif-
ferences between gain- and loss-framed messages are likely to be small. 
 
 
Introduction 
 
Insufficient physical activity has been known to have a detrimental ef-
fect on blood pressure, body fat, glucose metabolism and obesity (Department of 
Health, 2004; WHO, 2002). Obesity, in turn, is associated with an increased risk 
of future morbidity and mortality, and sizeable decreases in disability-free life 
expectancy (Peeters et al., 2003). Unfortunately, a large number of people in the 
western world do not engage in sufficient levels of physical activity. In the Neth-
erlands, it is estimated that less than half of the adult population meets the rec-
ommendation for sufficient physical activity (Hildebrandt, Ooijendijk, Stiggel-
bout, & Hopman-Rock, 2004), which states that healthy adults should be physi-
cally active for at least thirty minutes on at least five days of the week (Kemper, 
Ooijendijk, & Stiggelbout, 2000). Therefore, effective interventions are needed 
to motivate people to adopt a healthier lifestyle. In the present study we investi-
gated whether the effectiveness of such interventions can be increased by mes-
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sage framing. Persuasive health messages can be framed in terms of the benefits 
of engaging in healthy behaviour (gain frame), or in terms of the costs of failing 
to engage in healthy behaviour (loss frame). The present study investigated 
whether gain-framed information would be more effective than loss-framed in-
formation in promoting physical activity. 
Empirical studies have shown that gain- and loss-framed messages can 
have different effects on individuals’ self-protective motivation and action, even 
when the persuasive information in gain- and loss-framed health messages is 
factually equivalent (Rothman, Bartels, Wlaschin, & Salovey, 2006; Rothman & 
Salovey, 1997). One influential approach to the study of message framing has 
been to focus on the function of the recommended behaviour, making a distinc-
tion between behaviours that serve to prevent an illness (like physical activity or 
quitting smoking) and behaviours that serve to detect an illness (like skin self-
examination or obtaining a mammography). According to Rothman and Salovey 
(1997), people perceive disease-prevention behaviours as relatively safe, because 
they minimize the chance of falling ill. In contrast, people perceive disease-
detection behaviours as inherently risky because they entail the possibility of 
finding out that one is ill. Drawing from Prospect Theory (Kahneman, 2003; 
Kahneman & Tversjy, 1984), Rothman and Salovey go on to suggest that gain-
framed information is more persuasive when advocating disease-prevention be-
haviours, because gain-framed information makes people risk-averse and thus 
more likely to engage in relatively safe disease-prevention behaviours. In con-
trast, they suggest that loss-framed information is more persuasive for disease-
detection behaviours, because loss-framed information makes people willing to 
take risks and thus more likely to engage in relatively risky disease-detection 
behaviours.  
Inspired by Rothman and Salovey’s reasoning, several previous studies 
have investigated the effects of framing for messages advocating physical activ-
ity. Most of these have hypothesized that gain-framed communications would be 
more effective than loss-framed communications. A study by Latimer and col-
leagues (2008a), for instance, found that a gain-framed message resulted in 
higher levels of physical activity than a loss-framed or a mixed gain- and loss-
framed message nine weeks after participants received the message. A second 
study by the same research group (Latimer et al., 2008b), however, indicated 
that, while participants judged the gain-framed message as more informative 
than the loss-framed message, no main effect of frame on behaviour at a two-
week follow-up was found. Other studies also yielded mixed findings. McCall 
and Ginis (2004) found that a gain-framed message resulted in higher levels of 
exercise over a three-month period than a loss-framed message or no-message, 
although only the difference between the gain-framed message condition and the 
no-message control condition was significant. Jones and colleagues (2003), on 
the other hand, found that a gain-framed message was only more effective when 
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the message-source was highly credible. For messages that had a less credible 
source, there were no differences between the gain- and loss-framed message. A 
second study (Jones et al., 2004) failed to replicate these effects, finding no dif-
ferential effects between the gain- and loss-framed message, either originating 
from credible or incredible sources. 
These mixed findings make it difficult to arrive at clear recommenda-
tions for health-care professionals who wish to promote physical activity. In ad-
dition, a recent meta-analysis of the message-framing literature showed that 
gain-framed information seemed to have a small advantage over loss-framed 
information when encouraging disease-prevention behaviours, but this effect was 
only found in a limited amount of studies on dental health. For other preventive 
behaviours, no difference was found between gain- and loss-framed information 
(O’Keefe & Jensen, 2007). Thus, in contrast to Rothman and Salovey’s (1997) 
reasoning, it is currently unclear how health-care professionals should frame 
persuasive messages aimed at encouraging disease-prevention behaviours. 
A major limitation of the literature, however, is the fact that message-
framing studies have predominantly investigated the effects of gain- and loss-
framed leaflets, pamphlets or other printed materials (e.g., Broemer, 2002; 
Broemer, 2004; Jones et al., 2003; McCall & Ginnis, 2004; Rothman, Martino, 
Bedell, Detweiler, & Salovey, 1999; Van ’t Riet, Ruiter, Werrij, & De Vries, 
2008). A small minority of studies have used framed information delivered by 
other means, such as telephone messages (Latimer et al., 2008b) or framed video 
clips (Schneider et al., 2001b). However, many health-education efforts nowa-
days make use of information that is in some way computer-tailored to the indi-
vidual recipient. Computer tailoring is a promising cost-effective health educa-
tion technique that enables the development of individualized messages and is 
able to reach large populations against relatively low costs per person (Brug, 
Oenema, & Campbell, 2003; Dijkstra & De Vries, 1999; Rimer & Kreuter, 
2006). As a result, tailored messages are more likely to be read, understood, re-
membered, discussed with others, and are rated as better, saved more often and 
evaluated as more interesting than non-tailored messages (Dijkstra & De Vries, 
1999; Kreuter, Farrell, Olevitch, & Brennan, 2000; Ruiter, Kessels, Jansma, & 
Brug, 2006). 
One study investigated the effects of message framing in combination 
with ethnic targeting (Schneider et al., 2001a), but to our knowledge, no study 
has investigated the effects of gain- and loss-framed messages in the context of a 
tailored intervention to promote healthy behaviour. This is disappointing because 
computer tailoring is a well established and often used means of transmitting 
health education information (Noar, Benac, & Harris, 2007). To foster our un-
derstanding of framing effects it is important to investigate which effects gain- 
and loss-framed messages have on recipients in the context of a tailored interven-
tion to promote healthy behaviour. 
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In sum, we investigated whether gain-framed information would be 
more effective than loss-framed information in promoting physical activity, as 
proposed by Rothman and Salovey (1997) and found by Latimer and colleagues 
(2008a). To increase external validity, we tested the effects of gain- and loss-
framed messages in the context of an on-line tailored intervention to promote 
physical activity. Outcome measures of our study were information acceptance, 
attitude and intention measured directly after participants received the framed 
information. Furthermore, physical activity levels were assessed at a three-month 
follow-up. 
 
 
Method 
 
Recruitment 
A webpage was created providing the public with information about 
health and healthy behaviour (www.health-alert.nl). To increase interest for the 
website, we advertised the website on local television and local newspapers in 
the province of Limburg in The Netherlands. To recruit participants for our 
study, we created a hyperlink on the Health-Alert webpage called ‘physical ac-
tivity check’ which lead to a physical activity expert-system, where people could 
check whether their physical activity levels were in line with recommendations. 
As noted above, Dutch recommendations with regards to physical activity state 
that healthy adults should be physically active for at least thirty minutes on at 
least five days of the week (Kemper, Ooijendijk, & Stiggelbout, 2000). In addi-
tion to checking whether they were sufficiently active, participants could enrol in 
the present study. In the introduction to the study, participants were told that 
upon participation they would be eligible to win a €50 price. Only adults were 
eligible to participate in the study, the minimum age required for participation 
being 18 years. 
 
Procedure and Design 
After participants entered the study, they were informed about the study 
and were asked whether they consented that their answers would be used for 
scientific purposes. Next, participants’ demographics, current physical activity 
levels and intention to be physically active for thirty minutes on at least five days 
a week were assessed. Participants were then provided with a short message 
about the Dutch recommendations for physical activity. After participants were 
informed about these recommendations, they received tailored feedback concern-
ing their current physical activity levels. This tailored feedback informed them 
about whether or not they met the recommendations for physical activity, and 
encouraged them to either increase their physical activity or maintain their (al-
ready sufficient) current level of physical activity. Next, they received a persua-
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sive communication about physical activity, which was either gain- or loss-
framed. This framed communication followed the computer-tailored feedback, 
but was not tailored to the individual recipient. After reading the persuasive 
communication, participants completed the dependent measures. Three months 
later, participants received an email that contained a measure of physical activity. 
In case of non-response, participants were sent a reminder email once, one week 
later. The present study used a one-factorial (frame: gain versus loss) between-
participants design. 
 
Pre-test questionnaire 
Demographics. We assessed gender, age, ethnicity, and education. In 
addition we asked participants to indicate how they learned about the physical 
activity check (1 = through a search engine, e.g., Google; 2 = through a link on 
another website; 3 = through an advertisement in a newspaper; 4 = through fam-
ily, friends, co-workers; 5 = through local television). 
Assessment of baseline physical activity. Physical activity levels were 
assessed using the short version of the International Physical Activity Question-
naire (Craig et al., 2003). One item asked participants to indicate on how many 
days during the past weeks they had engaged in vigorous physical activity (e.g., 
exercising). One item assessed the time participants typically spent being vigor-
ously physically active on such a day (in minutes). The two measures were mul-
tiplied to arrive at a total score of vigorous physical activity per week. Next, one 
item asked participants to indicate on how many days during the past week they 
had engaged in moderate physical activity (e.g., gardening, cycling). One item 
assessed the time participants typically spent being moderately physically active 
on such a day (in minutes). The two measures were multiplied to arrive at a total 
score of moderate physical activity per week. Finally, vigorous and moderate 
physical activity were added up to arrive at a total score of physical activity dur-
ing the past week (Craig et al., 2003). 
 Baseline intention. To assess baseline intention to be physically active, 
one item asked participants to indicate to what extent they agreed with the state-
ment ‘I intend to be physically active for at least thirty minutes on at least five 
days of the week’ on a 7-point scale (1 = totally disagree; 7 = totally agree). 
 
Persuasive Message 
The framed persuasive communication consisted of a short message 
about either the positive consequences of being sufficiently physically active or 
the negative consequences of not being sufficiently physically active. The gain-
framed message contained 330 words and the loss-framed message contained 
326 words. The full texts are available in Appendix A. 
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Outcome measures 
Manipulation checks. To investigate whether the manipulation of frame 
had been successful, we assessed positive and negative affective reactions to the 
framed communications. Based on previous research, it was expected that the 
gain-framed communication would result in higher levels of positive affect and 
that the loss-framed message would result in higher levels of negative affect 
(e.g., Cox & Cox, 2001; Shen & Dillard, 2007; for similar manipulation checks 
see Schneider et al., 2001a). Two items assessed positive affective reactions to 
the information (positive affect) by asking participants to indicate the extent to 
which they thought the information made them feel happy (1 = very happy; 7 = 
not at all happy) and relieved (1 = very relieved; 7 = not at all relieved). Scores 
were reversed and combined to create an average positive affect score (α = .78). 
Two items assessed negative affective reactions to the information (negative 
affect), assessing the extent to which participants thought the information made 
them feel sad (1 = very sad; 7 = not at all sad) and afraid (1 = very afraid; 7 = 
not at all afraid). Scores were reversed and combined to create an average nega-
tive affect score (α = .82). 
Intention. Three items were used to assess intention to be physically ac-
tive. Two items asked participants to indicate whether they planned to be physi-
cally active for at least thirty minutes a day on at least five days of the week and 
whether they considered being physically active for at least thirty minutes a day 
on at least five days of the week (1 = definitely not; 7 = definitely). One item 
asked participants: ‘how likely is it that you will be physically active for at least 
thirty minutes a day on at least five days of the week in the coming six months?’ 
(1 = very unlikely; 7 = very likely). An average intention score was calculated (α 
= .92). 
Attitude. Five items were used to assess attitude towards physical activ-
ity, asking participants to indicate on semantic differentials the extent to which 
they rated engaging in at least thirty minutes of physical activity for at least five 
days of the week as: (1) very good to (7) very bad, (1) very important to (7) very 
unimportant, (1) very sensible to (7) not sensible at all, (1) very nice to (7) not at 
all nice, (1) a lot of fun to (7) no fun at all. Scores were reversed and then aver-
aged to create an attitude score (α = .87). 
Information acceptance. Five items assessed information acceptance by 
asking participants to indicate the extent to which they thought the information 
was relevant (1 = very relevant; 7 = not at all relevant), interesting (1 = very 
interesting; 7 = not at all interesting), objective (1 = very objective; 7 = not at all 
objective), and exaggerated (1 = very exaggerated; 7 = not at all exaggerated). 
Furthermore, one item asked participants to indicate the extent to which partici-
pants agreed with the information (1 = I totally agree; 7 = I totally disagree). 
After we reversed the scores of all items except the exaggerated item, the scores 
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on the five items were averaged to create an average information acceptance 
score (α = .81). 
Physical activity. At the three-month follow-up, physical activity levels 
were assessed using the same procedure as in the pre-test questionnaire (i.e., us-
ing the IPAQ). 
 
Statistical analysis 
First, we investigated the demographic profile of the sample. Second, 
we performed attrition analyses to investigate whether drop-out could be pre-
dicted by condition or any of the variables assessed at baseline. Third, linear re-
gression analyses tested the main effects of frame (coded as 0 = loss frame, 1 = 
gain frame) on positive affect, negative affect, information acceptance, attitude, 
intention, and behaviour. There were no differences between conditions with 
regards to baseline variables (ps > .08), but baseline physical activity and base-
line intention were entered as covariates to increase statistical power. There were 
no interactions between frame and any of the baseline measures on the outcome 
measures (ps > .14) suggesting that the influence of the covariates on the out-
come measures are equal for both conditions of frame. The semi-partial correla-
tion (sr) was used as a measure of effect sizes, and was interpreted according to 
guidelines by Cohen (1992), stating that sr = .10 corresponds with a small effect 
size, sr = .30 corresponds with a medium effect size, and sr = .50 corresponds 
with a large effect size. We used the statistical package SPSS 15.0 for the analy-
ses. 
 
 
Results 
 
Participants 
In total, 787 people participated in the experiment. The sample con-
sisted of 55.1% women (n = 434). Age ranged from 18 to 87 years, with a mean 
age of 46.3 years (SD = 14.0). Most of the participants were native Dutch 
(87.0% versus 13.0% non-native), 42.7% of the participants (n = 336) had a high 
education level, 41.9% (n = 330) had a medium education level, and 15.4% (n = 
121) had a low education level. In the complex schooling system in the Nether-
lands, a low education level refers to primary or basic vocational school, a me-
dium education level refers to secondary vocational school or high school, and a 
high education level refers to advanced vocational school or university. Of the 
entire sample, 39.6% (n = 307) indicated that they learned about the physical 
activity check on local television, while 25.8% (200) indicated that they learned 
about it on related websites and 19.2% (n = 149) learned about it through adver-
tisements in local newspapers. Additional demographics, as well as physical ac-
tivity levels, are available in Table 2. 
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Attrition Analyses 
Of the 787 participants who enrolled in the study, 321 (40.8%) did not 
complete the first assessment, another 148 (18.8%) were lost to follow up (i.e., 
they did not respond to the invitation for the three-month follow-up), and another 
19 dropped out during the follow-up measurement, resulting in 299 (38.0%) par-
ticipants who completed all measures. We conducted three logistic regression 
analyses to investigate whether condition or any of the pre-test questionnaire 
measures could predict drop-out during the first measurement, loss to follow-up, 
and drop-out during the three-month follow-up measurement. The independent 
variables were frame, gender, age, ethnicity, education (we created two dummy 
variables to be able to estimate the contribution of the three education groups), 
mode of recruitment (we created four dummy variables to be able to estimate the 
contribution of the five mode of recruitment groups), baseline physical activity, 
and baseline intention. Results of the logistic regression analyses showed that 
age was the only significant predictor of attrition, such that older participants 
were less likely to drop out during the first measurement (OR = .98, Wald = 
9.920, p < .01), were less likely to be lost to follow-up (OR = .98, Wald = 
11.786, p = .001), and were less likely to drop out during the follow-up meas-
urement (OR = .98, Wald = 14.149, p < .001). 
 
Regression analyses 
We conducted linear regression analyses to investigate the effect of 
frame on positive affect, negative affect, information acceptance, attitude, inten-
tion, and physical activity at follow-up, controlling for baseline physical activity 
and intention. Results showed that the gain-framed communication elicited more 
positive affect than the loss-framed communication, ß = .13, t(515) = 3.19, p < 
.01, sr = .13, and less negative affect, ß = -.20, t(515) = -4.79, p < .001, sr = -.20, 
suggesting that the manipulation of frame had been successful. Furthermore, the 
gain-framed communication resulted in marginally higher ratings of information 
acceptance, although the effect size was small, ß = .08, t(473) = 1.72, p = .09, sr 
= .08. There was no significant effect of frame on attitude, ß = .06, t(488) = 1.37, 
p = .17, sr = .06. However, the gain-framed communication did result in stronger 
intentions to be physically active than the loss-framed communication, ß = .09, 
t(507) = 2.66, p < .01, sr = .09, although the semi-partial correlation revealed a 
small effect size. The gain-framed communication resulted in marginally greater 
levels of physical activity after three months, ß = .09, t(283) = 1.70, p = .09, sr = 
.09. 
 
 
 
 
Thesis_Van_t_Riet_v3.pdf   30 30-6-2009   11:18:01
Investigating Message-Framing Effects 23
Discussion 
 
The present study investigated whether gain-framed messages were 
more persuasive than loss-framed messages advocating physical activity. To our 
knowledge, this is the first study to investigate the effects of framed messages in 
the context of a tailored intervention to promote physical activity. Our results 
suggest that framing does not have large and profound effects on relevant out-
come measures. Although the means suggested that the gain-framed message 
received higher information acceptance scores, resulted in more positive atti-
tudes, stronger intentions, and higher levels of physical activity at a three-month 
follow-up, only the effect of frame on intention was significant and all effects 
had small effect sizes, as indicated by semi-partial correlations of up to sr = .10. 
These results, and the results of previous studies (Jones et al., 2003; 
2004; McCall & Ginis, 2004; Latimer et al., 2008a; 2008b) suggest that gain-
framed information promoting physical activity might be more persuasive than 
loss-framed information, but they also suggest that any advantage of gain- over 
loss-framed information is likely to be small. Thus, health-promotion practitio-
ners who aim to promote physical activity might still be advised to emphasize 
the positive consequences of healthy behaviour instead of the negative conse-
quences of unhealthy behaviour, if only for a total lack of evidence to suggest 
that loss-framed communications are more effective than gain-framed communi-
cations in promoting physical activity. It is also important to realize, however, 
that framing is hardly a ‘magic bullet’ that is likely to dramatically increase the 
effectiveness of health education interventions. In this regard, this study and the 
other studies on message framing and physical activity might be exemplary for 
the message-framing literature as a whole. Besides the occasional null-findings 
that have been reported (Brug, Ruiter, Van Assema, 2003; Jones et al., 2004; 
Steffen, Sternberg, Teegarden, & Shepherd, 1994), recent meta-analyses provide 
evidence that gain- and loss-framed messages do not affect psychological and 
behavioural outcomes in a consistent and predictable way across all populations 
(O’Keefe & Jensen, 2006; 2007). 
To explore the reasons for the inconsistent results in the message-
framing literature, research is needed that investigates under which circum-
stances gain- or loss-framed information is more persuasive. Research investi-
gating possible moderating variables that can explain differences in the effects of 
gain- and loss-framed messages is indispensable to deepening our understanding 
of message framing’s effects on persuasion. Previous research, for instance, has 
identified several potentially promising moderating variables, such as regulatory 
focus (Cesario, Grant, & Higgins, 2004) and self-efficacy (Van ’t Riet et al., 
2008). Future research could further pursue this line of thought to be able to 
show us when gain-framed messages promoting physical activity are more effec-
tive and when loss-framed messages are more effective. 
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Table 2 Demographic profile of participants 
 
Variable Percentage 
Sex  
 Male 44.9 
 Female 55.1 
Ethnicity  
 Native 87.0 
 Non-native 13.0 
Education  
 Low 15.4 
 Medium 41.9 
 High 42.7 
Recruitment  
 A search engine 3.7 
 Hyperlink on related website 25.8 
 Advertisement in newspaper 19.2 
 Through family, friends, co-workers 11.7 
 Local television 39.6 
Physical activity (minutes/day)  
 0-15 24.7 
 16-30 17.9 
 31-45 13.1 
 46-60 9.4 
 61 or higher 34.9 
Intention  
 Intending to be physically active 74.8 
 Not sure 25.1 
 Not intending to be physically active 12.2 
 
 
The present study contributes to the literature by being the first study to 
investigate the effects of framed information in the context of a computer-
tailored intervention. Computer tailoring offers a useful tool for health education 
practice and is widely used (Noar et al., 2007). The results of the present study 
thus supports the finding that message framing does not have large effects on 
relevant outcome measures (O’Keefe & Jensen, 2007), but offers the additional 
advantage of increased external validity. The results suggest that, as yet, other 
tools to increase the impact of health education interventions might be more ef-
fective than message framing. In fact, the results of studies on computer tailoring 
suggest that computer tailoring itself can be an effective means to promote a 
healthy lifestyle (Kreuter et al., 2000; Noar et al., 2007). For the moment, it thus 
seems that computer tailoring offers a more promising approach to health-
promoting interventions than message framing. 
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The present study was subject to certain limitations. First, our recruit-
ment method resulted in a sample that was highly educated as compared with the 
general Dutch population. Whereas only 25.1% of the Dutch working population 
has a high education level (CBS, 2006), in our sample, 42.7% was highly edu-
cated. Second, our sample was highly physically active before the start of the 
study. Whereas national data suggests that only half of the Dutch population is 
sufficiently physically active (Wendel-Vos, 2008), 57.4% of our sample seemed 
to meet the recommendations with regards to physical activity. Because many 
health-education efforts are primarily targeted at those who do not engage in 
healthy behaviour, future research should investigate the effects of tailored feed-
back and framed information in people who are insufficiently physically active. 
A third limitation of the present study is the high attrition rate. Even though par-
ticipants indicated to be highly motivated to engage in physical activity, large 
numbers of them quickly lost interest in the study. Although attrition rates this 
high are not uncommon in on-line research (Etter, 2006; Eysenbach, 2005; Tate 
& Zabinski, 2004), future studies should try to minimize drop-out to be able to 
generalize the results. Finally, the fact that we did not include a condition in 
which participants received non-tailored information before they received the 
framed information made it impossible to compare the effects of framing in the 
context of a tailored versus a non-tailored intervention. 
A strength of our study is the fact that we included a three-month fol-
low-up. Many previous message framing studies have used immediate post-tests 
only and have relied on attitudes or intentions as the main outcome measures. 
Our three-month follow-up made it possible to assess the effects of the framed 
messages on behaviour. 
 
Conclusion 
On the basis of this study and previous studies investigating the effects 
of framed information advocating physical activity, it is hard to arrive at defini-
tive recommendations for health-promotion practitioners. Given that, in the do-
main of physical activity, some studies (including the present study) show a 
small advantage of gain-framed information, and no study to our knowledge re-
ported an advantage of loss-framed information, we suggest that information 
promoting physical activity is best framed in terms of gains. It seems, however, 
that the effects of framing are likely to be small. 
Thesis_Van_t_Riet_v3.pdf   33 30-6-2009   11:18:02
Thesis_Van_t_Riet_v3.pdf   34 30-6-2009   11:18:02
 27
Part 2 
 
Underlying Mechanisms 
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Chapter 3: Distinct Pathways to Persuasion: 
The Role of Affect in Message-Framing Effects
5
 
Abstract: Health-promoting messages can be framed in terms of the gains that 
are associated with healthy behaviour (gain-framed) or the losses that are associ-
ated with unhealthy behaviour (loss-framed). In the present research, we exam-
ined the role of positive and negative affect in the persuasive effects of gain- and 
loss-framed health promoting information. Study 3.1 (N = 100) showed that 
gain-framed information resulted in higher levels of information acceptance than 
loss-framed information and this effect was mediated by positive affect. The 
results of Study 3.2 (N = 129) showed that gain-framed information resulted in 
higher levels of information acceptance and attitude, an effect that was again 
mediated by positive affect. In addition, loss-framed information resulted in 
more negative affect than gain-framed information and negative affect increased 
participants’ intention to engage in the healthy behaviour. These results suggest 
that affect may be of great importance in the persuasion process and may be par-
ticularly helpful to explain the underlying mechanisms of message framing ef-
fects. The findings also suggest that gain- and loss-framed messages offer dis-
tinct pathways to persuasion. 
 
 
Introduction 
 
Health promoting messages usually stress the value of healthy behav-
iour, but they can do this in several ways. In particular, the message can be 
framed in terms of the benefits of engaging in the behaviour (gain frame) or in 
terms of the costs of failing to engage in the behaviour (loss frame). Research 
has shown that these frames can have a different persuasive impact, even when 
the different frames are applied to objectively equivalent information (see for 
instance Gerend & Cullen, 2008; O'Keefe & Jensen, 2006; Rothman & Salovey, 
1997; Van ’t Riet, Ruiter, Werrij, & De Vries, 2008). 
Unfortunately, studies show inconsistent results with regard to which 
type of framing is more persuasive (O'Keefe & Jensen, 2006). To account for the 
inconsistent findings in the literature, one influential approach to the study of 
message framing has been to focus on the function of the recommended behav-
iour, making a distinction between behaviours that serve to prevent an illness 
(like exercising or quitting smoking) and behaviours that serve to detect an ill-
ness (like skin self-examination or obtaining a mammography). According to 
Rothman and Salovey (1997), people perceive disease-prevention behaviours as 
relatively safe, because they minimize the chance of falling ill. In contrast, peo-
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ple perceive disease-detection behaviours as inherently risky because they entail 
the possibility of finding out that one is ill. Drawing from Prospect Theory (Kah-
neman, 2003; Kahneman & Tversky, 1984), Rothman and Salovey (1997) go on 
to suggest that gain-framed information is more persuasive when advocating 
disease-prevention behaviours, because gain-framed information makes people 
risk-averse and thus more likely to engage in relatively safe disease-prevention 
behaviours. In contrast, they suggest that loss-framed information is more per-
suasive for disease-detection behaviours, because loss-framed information makes 
people willing to take risks and thus more likely to engage in relatively risky 
disease-detection behaviours. A recent meta-analysis showed, however, that for 
behaviours serving to detect an illness, gain- and loss-framed messages were not 
differentially persuasive (O'Keefe & Jensen, 2006). For behaviours serving to 
prevent an illness, a small advantage of gain-framed information was found, al-
though this effect seemed mainly due to a limited amount of studies on dental 
health (O'Keefe & Jensen, 2007). Thus, in contrast to Rothman and Salovey’s 
reasoning, and despite an impressive body of literature, it is currently unclear 
how health-care professionals should frame persuasive messages. 
In the present research, we tried to shed some light on the inconsistent 
findings in the message-framing literature, by investigating the underlying 
mechanisms of framing effects. Because finding no differential effects of mes-
sage framing might obscure the fact that different but equally potent mechanisms 
might underlie the effects of gain- and loss-framed information (Shen & Dillard, 
2007), we tried to investigate the pathways through which gain- and loss-framed 
information exert their influence on persuasion. Research has shown that gain-
framed information evokes positive feelings in the recipient and that loss-framed 
information evokes negative feelings (e.g., Shen & Dillard, 2007). In the present 
paper, we propose that positive and negative affect can both contribute to persua-
sion. 
 
The Role of Affect 
Contemporary theories of emotion state that affect results from an ap-
praisal of the relationship between one’s goals and the environment. This ap-
praisal yields positive affect when an individual perceives that the environment 
is congruent with his or her goals. In contrast, when an individual judges that the 
environment is in an incongruent relationship with his or her personal goals, the 
individual experiences negative affect (for overviews see Frijda, 1986; Lazarus, 
1991). The purpose of affect is to induce states of ‘action readiness’ that make 
the individual responsive to the environment or context (Frijda, 2007). As Shen 
and Dillard (2007) point out, gain-framed health-promoting messages focus on 
beneficial outcomes, emphasizing possible congruence between the recipient’s 
goals and the environment/situation. Loss-framed health promoting messages, on 
the other hand, focus on costs and by doing so emphasize possible incongruence 
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between goals and the environment/situation. For this reason, we expect gain-
framed information to elicit more positive affect than loss-framed information 
and loss-framed information to elicit more negative affect than gain-framed in-
formation. The limited research that exists on the relationship between framing 
and affect is consistent with our logic (Chang, 2005; Cox, Cox, & Zimet, 2006; 
Cox & Cox, 2001; Millar & Millar, 2000; Schneider et al., 2001a; Shen & Dil-
lard, 2007). 
The idea that affect plays a crucial role in persuasion has a long history 
in Western thought. According to Aristotle, there are three means of persuasion: 
the use of logic, the moral character of the speaker and the elicitation of emotion 
in the listener (Carey, 1994). In recent years, several scholars have studied the 
effects of message-induced affect on persuasion. One theoretical account of the 
relationship between message-induced affect and persuasion stems from market-
ing and consumer psychology and is called the ‘affect transfer hypothesis’ 
(MacKenzie, Lutz, & Belch, 1986). According to this account, advertisements 
that evoke positive affect result in a positive attitude towards the ad, which in 
turn results in a positive attitude towards the advertised brand. A meta-analysis 
of persuasion studies in the field of marketing showed support for this hypothesis 
(Brown, Homer, & Inman, 1998). 
Negative affect has also drawn attention from persuasion scholars. Nu-
merous studies tested the effects of fear appeals on measures of attitude, inten-
tion and behaviour (for overviews see Eagly & Chaiken, 1993; Ruiter, Abraham, 
& Kok, 2001). A fear appeal is a persuasive message attempting to arouse fear to 
promote precautionary motivation and self-protective action (Rogers, 1983). 
Meta-analyses of the fear-persuasion relationship have shown that evoking fear 
can enhance a message’s persuasive power (Mongeau, 1998; Witte & Allen, 
2000; but see also Ruiter et al., 2001). With regards to framed messages, the per-
suasive effects of positive and negative affect imply that gain- and loss-framed 
messages exert their influence on persuasion to a large extent through quite dif-
ferent substrates (positive versus negative affect; see also Cacioppo & Berntson, 
1994). 
 
Mood and Persuasion 
There is an extensive body of literature available on the influence of af-
fect on information processing and decision making and several theoretical 
frameworks have been proposed to account for the empirical findings (e.g., Bless 
& Schwartz, 1999; Forgas, 1995; Isen, Daubman, & Nowicki, 1987; Isen, Ny-
gren, & Ashby, 1988). Most of this research, however, has focused on the effects 
of moods. In a typical experiment, mood is induced by having participants watch 
either a happy or sad videotape (e.g., Forgas, 2007) or a positive mood is in-
duced by giving participants a small bag of candies (e.g., Isen et al., 1987), after 
which happy and sad participants (or happy participants and participants in a 
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neutral mood) engage in the experimental task. There is reason to believe that 
mood is particularly likely to exert effects on people’s thoughts and behaviour 
when individuals are unaware of the source of their affect (Sinclair, Mark, & 
Clore, 1994). According to Schwarz and Clore (2003; p. 299-300): ‘What ren-
ders the influence of moods highly pervasive is that their source is usually not in 
the focus of our attention.’ In the present research, we will not focus on moods 
but on what Dillard and Meijnders (2002) call ‘message-induced affect’, affect 
that is a product of the message itself and that is most likely to be consciously 
perceived by recipients as arising from processing the persuasive message. Dil-
lard and Meijnders state that message-induced affect differs from ‘message-
irrelevant affect’, such as moods, which bears no logical relationship to the con-
tent of the message and is mainly influential when people are not aware of its 
source. 
 
The Present Research 
We conducted two experiments to test whether framing exerts its effects 
on persuasion through positive and negative affect. In Study 3.1, we used framed 
information about physical activity, assessing acceptance of the information as 
the outcome measure. In Study 3.2, we used framed information about reducing 
salt intake, assessing information acceptance, attitude, intention and behaviour as 
the outcome measures. Our hypotheses were that gain-framed information would 
result in more positive affect than loss-framed information (Hypothesis 1) and 
that positive affect would mediate the persuasiveness of gain-framed information 
(Hypothesis 2). In addition we hypothesized that loss-framed information would 
result in more negative affect than gain-framed information (Hypothesis 3) and 
that negative affect would mediate the persuasiveness of loss-framed information 
(Hypothesis 4). 
 
 
Study 3.1 
 
Method 
Participants. One hundred students at Maastricht University voluntarily 
participated in the experiment. Most of the participants were female (77 versus 
22 males; one participant failed to specify gender). Age ranged from 18 to 36 
years, with a mean age of 20.8 years (SD = 2.4). 
Procedure and design. Participants were recruited in the university res-
taurant buildings. Students who were sitting at one of the restaurant tables during 
lunchtime were eligible to participate. Participants were asked to fill in a ques-
tionnaire containing questions on physical activity. These students received a 
booklet containing a written introduction of the experiment and the question-
naire, which, following previous studies in which framing effects were found as 
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a result of framed information that consisted of no more than a few statements 
(Broemer, 2004), consisted of three pages in which three statements concerning 
physical activity were used as the framed material. The three pages each started 
with a statement, followed by seven questions that assessed the extent to which 
the statement elicited positive and negative affect and participants’ acceptance of 
the statement. In the gain-framed information condition all three statements were 
gain-framed, whereas in the loss-framed information condition, all three state-
ments were loss-framed. To avoid sequence-effects the order of the three state-
ments was varied randomly. The experiment used a one-factorial (frame: gain vs. 
loss) between-participants design. 
Framed materials. The three gain-framed [loss-framed] statements on 
physical activity were ‘If I am [in]sufficiently active, my muscles will stay 
strong [become weak]’, ‘If I am [in]sufficiently active, my immunity will in-
crease [suffer], so it will be easier to stay healthy [harder to fight of diseases]’ 
and ‘If I am [in]sufficiently active, I will have a smaller chance [greater risk] of 
getting cardiovascular disease’. Pilot studies showed that these statements were 
judged as credible. 
Outcome measures. For each statement, two items assessed positive af-
fective reactions to the statement and two items assessed negative affective reac-
tions, using 10-point semantic differentials. The positive affect items assessed 
the extent to which participants thought the statement made them feel happy (1 = 
Very happy; 10 = Not happy at all) and made them feel relieved (1 = Very re-
lieved; 10 = Not relieved at all). Scores on these items were reversed such that a 
high score reflected a positive subjective feeling and then combined to create an 
average positive affect score. The internal consistencies of these scales were cal-
culated for all three statements separately and ranged from Cronbach’s α = .64 to 
α = .84. The average internal consistency over all three statements was α = .75. 
The negative affect items assessed the extent to which participants 
thought the statement made them feel sad (1 = Very sad; 10 = Not sad at all) and 
afraid (1 = Very afraid; 10 = Not afraid at all). Scores on the sad and afraid 
items were reversed and combined to create an average negative affect score. 
The average internal consistency over all three statements was α = .72 (range: α 
= .66 to α = .77). Correlations between positive and negative affect ranged from 
r = -.23 to r = .05. The overall correlation between the two affect variables was r 
= -.08. 
Three items assessed information acceptance by asking participants to 
indicate for each statement the extent to which they agreed with the statement (1 
= I totally agree; 10 = I totally disagree), felt that the statement was exaggerated 
(1 = Very exaggerated; 10 = Not at all exaggerated), and thought the statement 
was relevant (1 = Very relevant; 10 = Not at all relevant). After we reversed the 
scores on the agreement and relevance items, the scores on the three items were 
averaged to create an average information acceptance score for each statement. 
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The average internal consistency over all three statements was α = .77 (range: α 
= .72 to α =.83). 
Statistical analysis. First, correlations between positive affect, negative 
affect and information acceptance were investigated. Second, the effect of frame 
on affect and information acceptance was investigated using linear multilevel 
analyses to account for the fact that the measures of negative and positive affect 
were clustered within individuals. In these analyses, frame was coded as 0 = gain 
frame, 1 = loss frame. In addition, two dummy variables indicating the statement 
were generated and entered into all linear multilevel analyses (dummy 1 was 
coded as 0 = statement 1 / statement 3, 1 = statement 2; dummy 2 was coded as 0 
= statement 1 / statement 2, 1 = statement 3). Since they are not of central con-
cern for the present research, results for these dummy variables will not be re-
ported in this paper. We used the module Mixed Linear Models within the soft-
ware package SPSS 13.0. 
 
Results 
Correlations. As can be seen in Table 3.1, information acceptance was 
positively correlated with positive affect but not with negative affect. Positive 
and negative affect were not significantly correlated.  
Results of the linear multilevel analyses. Gain-framed statements elic-
ited more positive affect than loss-framed statements, supporting Hypothesis 1 
(Mgain = 5.61; Mloss = 5.01). Frame did not have a significant effect on negative 
affect (Mgain = 3.17; Mloss = 2.90), but did have a marginally significant effect on 
information acceptance, such that gain-framed statements received higher ratings 
of information acceptance than loss-framed statements (Mgain = 7.44; Mloss = 
6.87; see Table 3.2). 
Mediation analyses. Mediation analyses were performed to investigate 
whether the marginally significant effect of frame on information acceptance was 
mediated by positive affect. For this purpose, we conducted a test of the joint 
significance of the two effects comprising the mediation effect (MacKinnon, 
Lockwood, Hoffman, West, & Sheets, 2002). In this approach a variable func-
tions as a mediator when two conditions are met: (a) the independent variable 
has a significant effect on the mediator (Path A), and (b) the mediator is signifi-
cantly associated with the dependent variable when the other independent vari-
ables are controlled for (Path B). In the commonly used Baron and Kenny ap-
proach (Baron & Kenny, 1986) two other conditions are posited: (1) the inde-
pendent variable has a total effect on the dependent variable and (2) this total 
effect is reduced when the mediator is entered into the model. However, for the 
present research, the approach as outlined by MacKinnon and colleagues (2002) 
has two advantages over the traditional Baron and Kenny approach. Firstly, the 
test of joint significance has been shown to have greater power (MacKinnon et 
al., 2002). Secondly, since we hypothesize that framing exerts a different influ-
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ence on positive and negative affect (gain-framed information results in more 
positive affect than loss-framed information, but in less negative affect) and 
positive and negative affect exert the same influence on information acceptance 
we do not assume the existence of a total effect of framing on information accep-
tance. Table 3.2 shows that frame had a significant effect on positive affect (Path 
A). To test whether positive affect had a significant effect on information accep-
tance while frame was controlled for (Path B) another mixed linear model analy-
sis was conducted with frame and positive affect as independent variables and 
information acceptance as the dependent variable. In this analysis, positive affect 
had a significant effect on information acceptance, B = .32, t = 4.58, p < .001. 
This supports Hypothesis 2 and suggests that the effect of frame on information 
acceptance was mediated by positive affect. A Sobel’s Z test (i.e., the Aroian 
version of the Z test; Baron & Kenny, 1986) revealed that the mediation was 
marginally significant, Z = 1.85, p = .06. 
 
 
Table 3.1 Correlations (range of correlations computed for the three state-
ments separately) between positive affect, negative affect and information 
acceptance 
 Positive affect Negative affect 
Negative affect -.08 (-.23 - .05) - 
Information acceptance .30** (.28-.34) .00 (-.10 - .13) 
 
* p < .05 
** p < .01 
 
 
Table 3.2 Results of the linear multilevel analyses: Effects of frame on posi-
tive affect, negative affect and information acceptance 
  Effect of Framea 
  B SE B 
Positive affect  -.59* .29 
Negative affect  -.27 .33 
Information acceptance  -.58+ .31 
 
a
 coded as 0 = gain frame, 1 = loss frame 
+
 p < .10 
* p < .05 
 
Discussion and Introduction to Study 3.2. 
The results of Study 3.1 showed that individuals found gain-framed in-
formation about physical activity marginally more convincing than loss-framed 
information and that positive affect mediated this effect, supporting Hypothesis 1 
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and 2 and suggesting that positive affect can be of great importance in the per-
suasion process. We did not find evidence that loss-framed information evoked 
higher levels of negative affect than gain-framed information or that negative 
affect had an effect on persuasion. However, this failure to find support for Hy-
potheses 3 and 4 might be caused by the limitations of Study 3.1. For one, the 
fact that we did not find an effect of frame on negative affect might be due to the 
format of the information (i.e., short, written statements). Three single statements 
might have been too weak to produce noticeable differences in negative affect, 
especially because university students are not likely to worry greatly about distal 
threats such as cardiovascular disease, which is illustrated by the low means of 
the negative affect scores (Mgain = 3.17; Mloss = 2.90 on a 10-point scale). For this 
reason Study 3.2 made use of health-promoting messages consisting of up to 190 
words and containing a number of arguments to make sure that the framed in-
formation was substantial enough to be able to evoke negative affect. A second 
limitation of Study 3.1 was that the research setting (the university restaurant 
during lunchtime) limited experimental control and although we instructed par-
ticipants to fill out the questionnaires individually we can not be sure that all 
participants refrained from communicating with each other during the procedure. 
For this reason, we conducted Study 3.2 in our research lab, increasing experi-
mental control. Third, although perceived effectiveness, a measure akin to in-
formation acceptance, has been shown to be substantially correlated with actual 
effectiveness (Dillard, Weber, & Vail, 2007), finding effects of framing on in-
formation acceptance is less relevant than, for instance, finding effects on atti-
tude, intention or behaviour. Moreover, it is possible that positive and negative 
affect have different effects on different outcome measures. 
According to Fredrickson and Losada (2005), positive and negative 
emotions both have adaptive value, but in a different way. Positive emotions can 
broaden people’s mindsets, expanding cognition and behavioural tendencies 
(Fredrickson & Branigan, 2005). This may account for the fact that participants 
in the gain-framed condition were more ‘open’ to the health-promoting informa-
tion. One might also hypothesize that this openness leads to a more positive atti-
tude towards the recommended behaviour, which is supported by findings from 
the marketing literature that suggest that positive affect can contribute to a posi-
tive attitude towards the advertised brand (Brown et al., 1998). Negative emo-
tions, on the other hand, narrow people’s behavioural urges toward specific ac-
tions, preparing the body physically and mentally for immediate action 
(Fredrickson and Losada, 2005; see also Frijda’s (2007) conceptualization of 
action readiness). Thus, negative affect as a consequence of loss-framed informa-
tion, might exert a motivating influence more directly on intention. Some evi-
dence for this comes from studies in which participants’ self-reported negative 
affect after reading a health-promoting message was significantly correlated with 
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intention, but not with attitude (De Hoog, Stroebe, & De Wit, 2008, Experiment 
2; Witte, 1994). 
To obtain a clearer picture of the role of positive and negative affect in 
message-framing effects, we used in Study 3.2 gain- and loss-framed messages 
about reducing salt intake and assessed positive affect, negative affect, informa-
tion acceptance, attitude, intention, and behaviour. Our hypotheses for Study 3.2 
were again that gain-framed information would result in more positive affect 
than loss-framed information (Hypothesis 1) and that positive affect would me-
diate the effect of gain-framed information on information acceptance and atti-
tude (Hypothesis 2). In addition we hypothesized that loss-framed information 
would result in more negative affect than gain-framed information (Hypothesis 
3) and that negative affect would mediate the effect of loss-framed information 
on intention (Hypothesis 4). 
 
 
Study 3.2 
 
Method 
Participants. One hundred and twenty-nine students at Maastricht Uni-
versity voluntarily participated in the experiment in exchange for €10. Most of 
the participants were female (114 versus 15 males). Age ranged from 17 to 25 
years, with a mean age of 20.1 years (SD = 1.7). 
Procedure and design. Participants were seated in individual booths and 
were told that they were about to participate in a study aimed at testing health 
education materials that had been designed to be used ‘on the Internet’. First, 
participants were provided with a persuasive communication about reducing salt 
intake, which was either gain-framed or loss-framed. After reading the persua-
sive communication, participants completed the dependent measures. One week 
after this, they returned to the laboratory to assess whether they had reduced their 
salt intake. One participant failed to keep his appointment for the second meas-
urement and, as a consequence, no assessment of behaviour could take place. 
After the second measurement, participants were debriefed and received their 
fee. This study used a one-factorial (frame: gain vs. loss) between participants 
design. 
Framed communication. The persuasive communication consisted of a 
short message about either the positive consequences of reducing the amount of 
salt in one’s diet or the negative consequences of not reducing the amount of salt 
in one’s diet. The gain-framed message contained 195 words and the loss-framed 
message contained 180 words. The full texts are available in Appendix B. 
Outcome measures. Four items assessed positive reactions to the infor-
mation (positive affect) and four items assessed negative reactions (negative af-
fect). The positive affect items assessed the extent to which participants thought 
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the information made them feel happy (1 = Very happy; 7 = Not at all happy), 
relieved (1 = Very relieved; 7 = Not at all relieved), optimistic (1 = Very optimis-
tic; 7 = Not at all optimistic), and content (1 = Very content; 7 = Not at all con-
tent). Scores were reversed and combined to create an average positive affect 
score, α = .84. The negative affect items assessed the extent to which participants 
thought the information made them feel sad (1 = Very sad; 7 = Not at all sad), 
afraid (1 = Very afraid; 7 = Not at all afraid), tense (1 = Very tense; 7 = Not at 
all tense), and uncomfortable (1 = Very uncomfortable; 7 = Not at all uncomfort-
able). Scores were reversed and combined to create an average negative affect 
score, α = .86. 
Eight items assessed information acceptance by asking participants to 
indicate the extent to which they thought the information was convincing (1 = 
Very convincing; 7 = Not at all convincing), relevant (1 = Very relevant; 7 = Not 
at all relevant), realistic (1 = Very realistic; 7 = Not at all realistic), useful (1 = 
Very useful; 7 = Not at all useful), interesting (1 = Very interesting; 7 = Not at all 
interesting), true (1 = Very true; 7 = Not at all true) and exaggerated (1 = Very 
exaggerated; 7 = Not at all exaggerated). Furthermore, one item asked partici-
pants to indicate the extent to which participants agreed with the information (1 
= I totally agree; 7 = I totally disagree). After we reversed the scores of all items 
except the exaggerated item, the scores on the eight items were averaged to cre-
ate an average information acceptance score, α = .78. 
Six items were used to assess attitude towards eating less salt, asking 
participants to indicate the extent to which they rated eating less salt as (1) very 
good vs. (7) very bad, (1) very healthy vs. (7) very unhealthy, (1) very tasty vs. 
(7) not at all tasty, (1) very much worth the effort vs. (7) not worth the effort at 
all, (1) very important vs. (7) very unimportant, and (1) very sensible vs. (7) not 
sensible at all. After scores on the attitude items were reversed, an average score 
was created, α = .81. 
Six items were used to assess intention to eat less salt. One item asked 
participants ‘how likely is it that you will eat less salt in the future?’ (1 = Very 
likely; 7 = Very unlikely). One item asked participants: ‘how likely is it that you 
will eat less salt in the coming week?’ (1 = Very likely; 7 = Very unlikely). Two 
items asked participants whether they planned to eat less salt in the future and in 
the coming week. One item asked participants whether they considered eating 
less salt in the future and one item asked participants whether they were sure that 
the would eat less salt in the coming week. These four items used a 7-point scale 
(1 = Certainly; 7 = Certainly not). Scores on the intention items were reversed 
and an average intention score was calculated, α = .94. 
One item assessed behaviour. When participants returned to the labora-
tory one week after reading the framed communication, one item asked them 
whether they thought they had eaten less salt in the last 7 days, as compared with 
before participating in the experiment (1 = certainly not; 7 = certainly).
6
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Statistical analysis. First, correlations between all relevant variables 
were investigated. Second, linear regression analyses tested the effect of frame 
(coded as 0 = gain frame, 1 = loss frame) on positive affect, negative affect, in-
formation acceptance, attitude, intention, and behaviour. Third, mediation analy-
ses were performed. The used statistical package was SPSS 13.0. Fourth, rela-
tions between relevant variables were investigated using Structural Equation 
Modeling. For this the statistical package M-Plus version 3.11 was used. 
 
Results 
Correlations. Positive and negative affect had a significant, negative 
correlation. Furthermore, positive affect was significantly correlated with infor-
mation acceptance and attitude, whereas negative affect was significantly corre-
lated with intention (see Table 3.3). 
Regression analyses. Results of the linear regression analyses showed 
that gain-framed messages evoked more positive affect than loss-framed mes-
sages (Mgain = 4.63; Mloss = 4.23) whereas loss-framed messages evoked more 
negative affect (Mgain = 3.12; Mloss = 3.46), supporting hypotheses 1 and 3. Also, 
gain-framed information was more readily accepted than loss-framed informa-
tion, as in Study 3.1 (Mgain = 5.71; Mloss = 5.47), and resulted in more positive 
attitudes (Mgain = 5.53; Mloss = 5.32), although the latter difference was only mar-
ginally significant, p = .08. 
Mediation analyses. Mediation analyses were performed to investigate 
whether the effect of frame on information acceptance and the marginally sig-
nificant effect of frame on attitude were mediated by positive affect. Also, we 
investigated whether negative affect mediated an effect of frame on intention. 
For this purpose, we conducted a test of the joint significance of the two effects 
comprising the mediation effect (MacKinnon et al., 2002; see Study 3.1). 
Table 3.4 shows that frame had a significant effect on positive affect 
(Path A). To test whether positive affect had a significant effect on information 
acceptance and attitude while frame was controlled for (Path B), we conducted 
two regression analyses with frame and positive affect as independent variables 
and information acceptance and attitude as the dependent variable. In the first 
analysis, positive affect had a significant effect on information acceptance, B = 
.22, t(125) = 3.73, p = .001. In the second analysis, positive affect had a signifi-
cant effect on attitude, B = .37, t(125) = 5.59, p < .001. This suggests that the 
effect of frame on information acceptance and the effect of frame on attitude 
were both mediated by positive affect. Two Sobel’s Z tests revealed that the me-
diation was significant for information acceptance, Z = 2.04, p < .05, and for 
attitude, Z = 2.42, p < .05. Table 3.4 also shows that frame had a significant ef-
fect on negative affect. A third regression analysis was performed to investigate 
whether negative affect had a significant effect on intention when controlled for 
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frame. This proved to be the case, B = .37, t(125) = 8.58, p < .001. A Sobel’s Z 
tests revealed that the mediation was significant, Z = 1.92, p = .05. 
 
 
Table 3.3 Correlations between positive affect, negative affect, attitude, in-
tention and behaviour 
 Positive 
Affect 
Negative 
Affect 
Information 
Acceptance 
Attitude Intention 
 
Negative Affect -.31** -    
Information Acceptance .31** -.12 -   
Attitude .47** -.17 .58*** -  
Intention .02 .27** .20* .35*** - 
Behaviour .10 -.02 .06 .21* .46*** 
 
* p < .05 
** p < .01 
*** p < .001 
 
 
Table 3.4 Results of the linear regression analyses: Effects of frame on posi-
tive affect, negative affect, information acceptance, attitude, intention and 
behaviour 
 Effect of Framea 
 B SE B 
Positive affect -.39** .14 
Negative affect .34* .17 
Information acceptance -.25* .11 
Attitude -.21+ .12 
Intention -.05 .22 
Behaviour .12 .25 
 
a
 coded as 0 = gain frame, 1 = loss frame 
+
 p < .10 
* p < .05 
** p < .01 
 
 
Path Model. In addition to the mediation analyses presented above, we 
used Structural Equation Modeling to get a clearer picture of our results. To in-
vestigate the influence that positive and negative affect had on the other outcome 
measures, we investigated several path models. Figure 3 shows the path model 
with the most favorable model fit, in which message frame predicts both positive 
and negative affect, positive affect predicts information acceptance and attitude 
while negative affect has a direct effect on intention. Analyses using Structural 
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Equation Modeling showed that this model fitted the data well, χ
2
(12) = 8.430, p 
= .7507; CFI = 1.000; RMSEA = .000; SRMR = .040.
7
 To obtain an additional 
test of our model, an extended model was tested in which paths from frame to 
positive affect, negative affect, information acceptance, attitude, intention, and 
behaviour were added, as were paths from positive and negative affect to infor-
mation acceptance, attitude, intention, and behaviour. This extended model did 
not have a significantly greater model fit than the model in Figure 3, ∆χ
2
(9)= 
7.426, p = n.s. The paths from frame to information acceptance, attitude, inten-
tion, and behaviour were not significant, and neither were the paths from positive 
affect to intention and behaviour, or the paths from negative affect to information 
acceptance, attitude, and behaviour. 
 
Discussion 
The results of Study 3.2 confirmed Hypotheses 1 and 2 and replicated 
the finding from Study 3.1 that gain-framed information lead to greater levels of 
positive affect, which was positively associated with information acceptance. In 
addition, an effect of positive affect on attitude was found. In Study 3.2 we fur-
ther found that loss-framed information resulted in greater levels of negative 
affect and that negative affect lead to stronger intentions to reduce salt intake, 
supporting Hypotheses 3 and 4. 
We propose that these findings suggest that gain- and loss-framed messages not 
only exert their influence through separate mechanisms (positive and negative 
affect), but also that these mechanisms might have different effects on different 
outcome measures. 
 
 
General Discussion 
 
The aim of the present research was to investigate whether information 
that is gain- versus loss-framed gives rise to different levels of positive and nega-
tive feelings and whether these feelings exert an influence on persuasion. The 
results of two experiments showed that gain-framed information evoked greater 
levels of positive affect in recipients than loss-framed information, and that posi-
tive affect in turn was positively associated with information acceptance, result-
ing in greater levels of information acceptance in the gain-framed condition. In 
Study 3.2, positive affect also influenced participants’ attitudes, resulting in mar-
ginally more positive attitudes in the gain-framed condition as compared to the 
loss-framed condition. The results of Study 3.2 furthermore showed that loss-
framed information resulted in greater levels of negative affect than gain-framed 
information and that negative affect, while not being associated with information 
acceptance or attitude, had a significant effect on intention to reduce salt intake. 
Whereas the mediation effect of positive affect was only marginally significant 
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in Study 3.1, in Study 3.2 frame had a significant effect on positive and negative 
affect (Hypotheses 1 and 2) and the mediation analyses showed clear support for 
a mediating effect of positive affect on information acceptance and attitude (Hy-
pothesis 3), and of negative affect on intention (Hypothesis 4). We did not find 
direct effects of either positive or negative affect on behaviour. 
 
Figure 3 Path model showing positive affect as a predictor of information 
acceptance and attitude, and negative affect as a predictor of intention
*
 
 
 
*
 All paths are significant at the p = .05 level 
 
 
These results suggest that positive and negative affective reactions are 
of great importance to the study of message framing in particular and persuasion 
in general. They suggest that gain- and loss-framed messages exert their influ-
ence through separate mechanisms (positive and negative affect). In fact, al-
though more research is needed to arrive at definitive conclusions, it seems that 
gain-framed information can have an effect on information acceptance and atti-
tude through positive affect, exerting a persuading influence, whereas loss-
framed information might be more likely to have an effect on intention through 
negative affect, exerting a motivating influence. 
Our results also show that, since framing has opposing effects on posi-
tive and negative affect, and positive and negative affect both contribute to per-
suasion, it can be difficult to find consistent main effects of framing on behav-
iour. In this regard, our results might be exemplary of the message-framing lit-
erature as a whole. Besides the occasional null-findings that have been reported 
.34 
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(Brug, Ruiter, & Van Assema, 2003; Jones, Sinclair, & Courneya, 2003), recent 
meta-analyses provide evidence that gain- and loss-framed messages do not af-
fect psychological and behavioural outcomes in a consistent and predictable way 
across all populations (O'Keefe & Jensen, 2006; 2007). Our findings add to the 
literature, however, by implying that message-framing research should pay spe-
cific attention the underlying mechanisms of framing effects and to the outcome 
measures being used. In a recent meta-analysis, for instance, O’Keefe and Jensen 
included dozens of studies, without differentiating between effects found on atti-
tude, intention or behaviour. In fact, when multiple indices of persuasion were 
available, they averaged the effects, yielding a single summary. A meta-analysis 
of this kind, focusing on outcomes instead of processes and not differentiating 
between outcome measures, obscures the possibility that gain- and loss-framed 
messages may exert their influence on persuasion through different pathways 
(Shen & Dillard, 2007). The results of the present research suggest that future 
meta-analyses should analyze the effects of framing on information acceptance, 
attitude, intention, and behaviour separately. 
In addition, research that does not distinguish between outcome meas-
ures might be unable to reveal effects that are relevant to health-promotion pro-
fessionals. For instance, the effect of frame on information acceptance, also 
found in previous studies (Latimer et al., 2008a; Reinhart, Marshall, Feeley, & 
Tutzauer, 2007; Schneider et al., 2001b; Smith, 1996), might have direct impli-
cations for health-promoting materials on the Internet. Given the growing prac-
tice to use the Internet as a medium for health-promoting information and the 
importance of increasing people’s exposure to this information (i.e., drawing 
attention and keeping recipients interested; see for instance Crutzen et al., 2008) 
information acceptance might be of critical importance. After all, people seeking 
information on the Internet are most likely to select information that seems rele-
vant, interesting, and trustworthy. Future research should investigate whether 
message framing can be used to increase exposure in an online setting. 
In the present article, we have argued that, to better understand mes-
sage-framing effects, it is important to investigate the pathways by which gain- 
and loss-framed messages exert their influence. From an applied perspective, 
however, it is also important to know under which circumstances gain- or loss-
framed information is more effective. Future research should thus clarify the 
circumstances under which one pathway dominates over the other. Perhaps dif-
ferences in the types of behaviour advocated by the message could influence 
which affective pathway dominates. For young people, some health-promoting 
behaviours, like physical activity, might be associated with positive feelings. It 
might be, then, that for those types of behaviour the positive affective pathway 
dominates. Other health-promoting behaviours, like breast self-examination, 
might be associated with negative feelings, like fear. For these types of behav-
iours, the negative affective pathway might dominate (cf. Rothman & Salovey, 
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1997). One additional possibility is that efficacy expectations might be crucial in 
determining the outcome of message-framing effects. In line with findings from 
the fear-appeal literature (Witte, 1992; 1994), a mediating effect of negative af-
fect might be most likely when recipients perceive a high efficacy. This might be 
able to explain the results of a recent study, which found that loss-framed anti-
smoking messages resulted in a stronger intention to quit smoking than gain-
framed messages, but only for recipients who had high self-efficacy to quit 
smoking (Van ’t Riet et al., 2008). Another possibility is that the likelihood that 
one pathway dominates over the other depends on recipients’ approach and 
avoidance orientation. Recently, several studies have found that gain-framed 
information was more persuasive for recipients with a predominant approach 
orientation (BAS), while loss-framed information was more persuasive for re-
cipients with a predominant avoidance orientation (BIS)(Gerend & Shepherd, 
2007; Mann, Sherman, & Updegraff, 2004; Updegraff, Sherman, Luyster, & 
Mann, 2007). Our results suggest that it would be interesting to investigate 
whether these findings can be explained by positive and negative affect. There is 
evidence from a study of persuasion that BAS activity correlates with positive 
affective responses to a message, while BIS activity correlates with negative 
emotional responses to a message (Dillard & Peck, 2001). One could, therefore 
expect that gain-framed information is more persuasive for recipients with high 
BAS levels, because, among these recipients, gain-framed information is particu-
larly likely to evoke positive affect. Also, it could be expected that loss-framed 
information is more persuasive for recipients with high BIS levels, because, 
among these recipients, loss-framed information is particularly likely to evoke 
negative affect. 
 
Limitations 
The present research was subject to several limitations. First, because 
we did not include a no-framing control group, it is difficult to infer whether the 
gain-framed information increased positive affect or whether the loss-framed 
information decreased positive affect. However, information that neither stresses 
the benefits of healthy behaviour, nor the costs of unhealthy behaviour is likely 
to be incomparable to the health-promoting information we used in the gain-
framed and loss-framed conditions. This might be one of the reasons why most 
message-framing studies compare gain- vs. loss-frames and do not include a no-
frame control group. 
Another issue that warrants attention is the fact that we assessed diffuse 
affect instead of specific emotions. In Study 3.2, four items assessed general 
positive affective reactions (i.e., happy, relieved, optimistic, content) and four 
items assessed general negative affective reactions (i.e., sad, afraid, uncomfort-
able, tense). Doing this, we used what Van der Pligt and colleagues (1998; page 
57) called ‘a rather crude dichotomy of positive vs. negative affect.’ In fact, these 
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authors argue that, instead of using these holistic measures, it is essential to dis-
tinguish between various, more specific, affective reactions. A limitation of this 
research, then, is that we did not differentiate more specifically between possibly 
relevant emotions, like anger, fear, happiness, and relief. Dillard and Peck 
(2000), for instance, investigated whether the content of eight public service an-
nouncements (PSA’s) elicited anger, fear, sadness, guilt, contentment, surprise, 
and happiness. In addition, they investigated which emotions were predictive of 
perceived effectiveness. The advantage of this approach is that it makes it possi-
ble to investigate more specifically which types of information lead to which 
emotion. It could then be investigated, for instance, whether gain-framed health 
promoting messages result in happiness, elation, relief, or contentment and 
whether loss-framed messages result in sadness, disappointment, guilt, or fear. 
Also, since different emotions are associated with different ‘action tendencies’ 
(Frijda, 2007), it might lead to more specific hypotheses concerning which emo-
tions affect behaviour and why. One could hypothesize, for instance, that fear 
can increase intentions to engage in healthy behaviour, whereas disappointment 
could lead to decreased motivation. Future research should investigate this pos-
sibility.
8
 
 
Conclusion 
Despite the limitations noted above, the results of the present research 
suggest that both positive and negative feelings may be of great importance in 
the persuasion process and may be particular helpful to explain the occurrence of 
framing effects. Whereas positive affect as a result of gain-framed information 
can contribute to high levels of information acceptance and a positive attitude, 
thereby exerting a persuasive influence, negative affect as a result of loss-framed 
information can contribute directly to intention, thereby exerting a motivating 
influence. These findings suggest that framing exerts influence on persuasion 
through two different pathways: positive and negative affect. 
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Chapter 4: What Difference Does a Frame 
Make? Investigating the Influence of Affective 
Reactions to Skin Cancer Detection Messages
9
 
Abstract: Health-promoting messages can be framed in terms of the gains that 
are associated with healthy behaviour (gain-framed), or the losses that are asso-
ciated with unhealthy behaviour (loss-framed). In the present research, we exam-
ined the role of positive and negative affective reactions in the effects of gain- 
and loss-framed health promoting information. In addition, we investigated 
whether individual differences in approach and avoidance orientation moderated 
the effects of message framing. The results of an experiment among 168 univer-
sity students using gain- and loss-framed messages advocating skin self-
examination showed that gain-framed information resulted in higher levels of 
positive affect than loss-framed information, whereas loss-framed information 
resulted in higher levels of negative affect. In addition, positive affect increased 
recipients’ acceptance of the information whereas negative affect increased par-
ticipants’ intention to perform skin self-examination. These results suggest that 
affect may be helpful to explain the underlying mechanisms of message framing 
effects. The findings also suggest that gain- and loss-framed messages offer dis-
tinct pathways to persuasion. In particular, gain-framed information may exert its 
effect on recipients through the persuading influence of positive affect, whereas 
loss-framed information may exert its effect on recipients through the motivating 
influence of negative affect. No moderating effects of approach orientation or 
avoidance orientation were found. 
 
 
Introduction 
 
Skin cancer incidence is increasing rapidly and constitutes a significant 
health concern. For 2008, the incidence of melanoma, the most dangerous form 
of skin cancer, was estimated at 62,480 in the United States, with mortality at 
8,420 (American Cancer Society, 2008a). Each year, approximately 25,000 indi-
viduals are diagnosed with skin cancer in the Netherlands (Dutch Cancer Soci-
ety, 2006). In light of these figures, early detection of skin-cancer symptoms is 
of great importance. If cancer is diagnosed early, the patient has a greater chance 
of successful treatment (American Cancer Society, 2008b). Skin self-examination 
refers to the act of inspecting one’s skin with the aim of detecting possible skin-
cancer related symptoms. Especially when performed frequently, preferably once 
a month, it can be an effective way to detect skin cancer at an early stage 
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(American Cancer Society, 2008b). The present study investigated whether the 
persuasiveness of communications promoting skin self-examination can be im-
proved by message framing. 
Persuasive health messages can be framed in terms of the benefits of 
engaging in healthy behaviour (gain frame), or in terms of the costs of failing to 
engage in healthy behaviour (loss frame). Empirical studies have shown that 
gain- and loss-framed messages can have different effects on individuals’ self-
protective actions or motivation to perform healthy behaviours, even when the 
persuasive information in gain- and loss-framed health messages is factually 
equivalent (Rothman, Bartels, Wlaschin, & Salovey, 2006; Rothman & Salovey, 
1997). One influential approach to the study of message framing has been to 
focus on the function of the recommended behaviour, making a distinction be-
tween behaviours that serve to prevent an illness (like exercising or quitting 
smoking) and behaviours that serve to detect an illness (like skin self-
examination or obtaining a mammography). According to Rothman and Salovey 
(1997), gain-framed information is more persuasive than loss-framed informa-
tion when advocating behaviours that serve to prevent illness (i.e., disease-
prevention behaviours). In contrast, they suggest that loss-framed information is 
more persuasive than gain-framed information for behaviours that serve to detect 
illness (i.e., disease-detection behaviours). A recent meta-analysis showed, how-
ever, that for behaviours serving to detect an illness, gain- and loss-framed mes-
sages were not differentially persuasive (O'Keefe & Jensen, 2006). Thus, in con-
trast to Rothman and Salovey’s reasoning, and despite an impressive body of 
literature, it is currently unclear how professionals should frame messages pro-
moting active cancer detection in general and skin self-examination in particular. 
In the present research, we tried to shed some light on the inconsistent 
findings in the message-framing literature in two ways. First, we propose that 
our understanding of framing-effects can be deepened by investigating underly-
ing mechanisms. Because finding no differential effects of message framing can 
obscure the fact that different, but equally potent mechanisms might underlie the 
effects of gain- and loss-framed information (Shen & Dillard, 2007), we tried to 
investigate the pathways through which gain- and loss-framed information exert 
their influence on persuasion. Research has shown that gain-framed information 
evokes positive feelings in the recipient and that loss-framed information evokes 
negative feelings (e.g., Shen & Dillard, 2007). In the present paper, we propose 
that positive and negative affect can both contribute to persuasion, possibly ren-
dering gain- and loss-framed messages equally persuasive. Second, because the 
message-framing literature does not seem to support the notion that either a gain 
frame or a loss frame is more persuasive under all or most circumstances, we 
propose that research investigating possible moderating variables that can ex-
plain differences in the effects of gain- and loss-framed messages might also 
deepen our understanding of message-framing’s effects on persuasion. There-
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fore, we tried to investigate under which circumstances gain- or loss-framed in-
formation is more persuasive. In the present study, we tested the moderating in-
fluence of recipients’ individual differences in approach and avoidance orienta-
tion (Gray, 1990). In the remainder of the introduction, we will first discuss the 
role of positive and negative affective reactions. Second, we will outline our hy-
potheses with regards to approach and avoidance orientations. 
 
The role of affect 
Contemporary theories of emotion state that affect results from an ap-
praisal of the relationship between one’s goals and the environment. This ap-
praisal yields positive affect when an individual perceives that the environment 
is congruent with his or her goals. In contrast, when an individual judges that the 
environment is in an incongruent relationship with his or her personal goals, the 
individual experiences negative affect (for overviews see Frijda, 1986; Lazarus, 
1991). The purpose of affect is to induce states of ‘action readiness’ that make 
the individual responsive to the environment or context (Frijda, 2007). As Shen 
and Dillard (2007) point out, gain-framed health promoting messages focus on 
beneficial outcomes, emphasizing possible congruence between the recipient’s 
goals and the environment/situation. Loss-framed health promoting messages 
focus on costs and by doing so emphasize possible incongruence between goals 
and the environment/situation. For this reason, we expect gain-framed informa-
tion to elicit more positive affect than loss-framed information, and loss-framed 
information to elicit more negative affect than gain-framed information. The 
limited research that exists on the relationship between framing and affect is 
consistent with our logic (Chang, 2005; Cox, Cox, & Zimet, 2006; Cox & Cox, 
2001; Millar & Millar, 2000; Schneider et al., 2001a; Shen & Dillard, 2007). 
In the present study, we investigated the role of affective reactions to 
framed health-promoting information. It should be noted that we did not focus on 
the effects of mood states, but on what Dillard and Meijnders (2002) call ‘mes-
sage induced affect’. Message-induced affect differs from moods (see for in-
stance Bless & Schwartz, 1999; Forgas, 1995; Isen, Daubman, & Nowicki, 1987) 
in that individuals are not always aware of the source of their moods, whereas 
message-induced affect is most likely to be consciously perceived by recipients 
as arising from processing the persuasive message (Dillard & Meijnders, 2002). 
One theoretical account of the relationship between message-induced affect and 
persuasion stems from marketing and consumer psychology and is called the 
‘affect transfer hypothesis’ (MacKenzie, Lutz, & Belch, 1986). According to this 
account, advertisements that evoke positive affect result in a positive attitude 
towards the ad, which in turn results in a positive attitude towards the advertised 
brand. A meta-analysis of persuasion studies in the field of marketing showed 
support for this hypothesis (Brown, Homer, & Inman, 1998). 
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Negative affect has also drawn attention from persuasion scholars. Nu-
merous studies tested the effects of fear appeals on measures of attitudes, inten-
tion and behaviours (for overviews see Eagly & Chaiken, 1993; Ruiter, Abra-
ham, & Kok, 2001). A fear appeal is a persuasive message attempting to arouse 
fear to promote precautionary motivation and self-protective action (Rogers, 
1983). Meta-analyses of the fear-persuasion relationship have shown that, under 
certain circumstances, such as a high perceived efficacy (Witte, 1994), evoking 
fear can enhance a message’s persuasive power (Mongeau, 1998; Ruiter et al., 
2001; Witte & Allen, 2000). With regards to framed messages, the persuasive 
effects of both positive and negative affect imply that gain-framed messages and 
loss-framed messages exert their influence on persuasion to a large extent 
through quite different substrates (positive versus negative affect; see also Ca-
cioppo & Berntson, 1994). 
 
Previous research 
 In two previous experiments (Van ’t Riet, Ruiter, Werrij, Candel, & De 
Vries, submitted) the hypothesis that positive and negative affect as a result of 
framed information can both contribute positively to persuasion was investi-
gated. In the first experiment, participants were presented with framed informa-
tion regarding physical activity after which positive and negative affect and re-
cipients’ acceptance of the information was assessed. The results of this experi-
ment revealed that gain-framed information resulted in greater levels of positive 
affect than loss-framed information, and that positive affect contributed posi-
tively to information acceptance. In the second experiment participants were 
provided with framed messages promoting a low-salt diet. Gain-framed informa-
tion resulted in greater levels of positive affect than loss-framed information and 
positive affect contributed positively to information acceptance and attitude. In 
addition, the results of Study 3.2 revealed that loss-framed information resulted 
in greater levels of negative affect than gain-framed information, and that nega-
tive affect had a significant effect on intention to reduce salt-intake. In sum, 
whereas positive affect seemed to exert a persuading influence on the recipient, 
affecting information acceptance and attitude, negative affect seemed to exert a 
motivating influence on the recipient, having a direct effect on intention. How-
ever, physical activity and reducing salt-intake are both prevention behaviours. 
As mentioned above, Rothman and Salovey (1997) have proposed that the effect 
of frame is largely dependent on whether the advocated behaviour serves to pre-
vent or to detect illness. For this reason, in the present study, we investigated 
whether the effects of positive and negative affective reactions could be repli-
cated using messages promoting skin self-examination, a detection behaviour. In 
addition, we investigated the moderating influence of recipients’ chronic ap-
proach and avoidance orientations (Gray, 1990). 
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Approach/avoidance orientation as a possible moderator of framing effects 
According to Gray (1990), two basic mechanisms control human behav-
iour. One system, the behavioural activation system (BAS), controls appetitive 
motivation. This system is sensitive to stimuli associated with reward or nonpun-
ishment. The other system, the behavioural inhibition system (BIS), controls 
aversive motivation and is activated by stimuli of punishment or omis-
sion/termination of reward. Gray’s bidimensional approach to the regulation of 
behaviour argues that emotion has an underlying structure that consists of two 
factors: positive affect and negative affect. 
There is evidence from a study of persuasion that BAS activity corre-
lates with positive affective responses to a message, while BIS activity correlates 
with negative affective responses to a message (Dillard & Peck, 2001). Other 
empirical studies (Gerend & Shepherd, 2007; Mann, Sherman, & Updegraff, 
2004; Sherman, Mann, & Updegraff, 2006) showed that BAS and BIS activity 
can moderate the influence of gain- and loss-framed messages on recipients’ 
behaviour. These studies used a questionnaire developed by Carver and White 
(1994) to measure the strength of participants’ approach and avoidance orienta-
tion. They then provided participants with framed information. The results of 
these studies showed that for recipients with a predominant approach orientation, 
gain-framed information was more persuasive than loss-framed information 
whereas the reverse was true for recipients with a predominant avoidance orien-
tation. However, participants’ affective reactions to the materials were not as-
sessed in these studies, making it impossible to infer whether ap-
proach/avoidance orientation also moderated the effects of framing on positive 
and negative affect. In the present study, we investigated whether BAS and BIS 
activity moderated the effects of framing on positive and negative affect, and 
persuasion. 
 
The present study 
We conducted an experiment to test whether framing exerts its effects 
on persuasion through positive and negative affect. In addition, we investigated 
whether approach and avoidance orientation could moderate these effects. We 
used gain- and loss-framed information about skin self-examination as the 
health-promoting materials. We assessed acceptance of the information, attitude 
towards skin self-examination and intention to perform skin self-examination as 
the outcome measures and investigated whether positive and negative affect 
might influence these outcome measures differently. 
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Method 
 
Participants 
One hundred and sixty-eight students at Maastricht University voluntar-
ily participated in the experiment in exchange for €5. Most of the participants 
were female (148 versus 20 males). Age ranged from 17 to 25 years, with a mean 
age of 20.3 years (SD = 1.7). 
 
Procedure and Design 
This study used a one-factorial (frame: gain frame vs. loss frame) be-
tween-participants design. Participants were seated in individual booths and were 
told that they were about to participate in a study aimed at testing health-
education materials that had been designed to be used ‘on the Internet’. First, the 
strength of participants’ dispositional approach and avoidance orientations were 
assessed. Next, participants were provided with a persuasive communication 
about performing skin self-examination. The persuasive communication was 
either gain- or loss-framed. After reading the persuasive communication, partici-
pants completed the dependent measures. Next, participants were debriefed and 
received their fee. 
 
Assessment of approach and avoidance orientation 
For this study, the Dutch version (Franken, Muris, & Rassin, 2005) of 
the BIS/BAS scale (Carver & White, 1994) was used to assess the strength of 
people’s approach (BAS) and avoidance (BIS) motivations. Participants rated 
their agreement with 24 statements (including 4 filler items) using Likert scales 
with endpoints of 1 (strongly disagree) and 4 (strongly agree). The BAS scale 
consists of three subscales that measure Reward Responsiveness (e.g., ‘When 
good things happen to me, it affects me strongly’), Drive (e.g., ‘When I go after 
something I want, I move on it right away’), and Fun Seeking (e.g., I will often 
do things for no other reason than they might be fun’). In the present experiment 
all thirteen BAS items were combined to form an average BAS score (Cron-
bach’s α = .79) with higher scores indicating stronger BAS sensitivity. The BIS 
subscale consists of seven items that assess the sensitivity to negative outcomes 
(e.g., ‘I feel worried when I think I have done poorly at something’). All BIS 
items were combined to create an average BIS score (α = .84) with higher scores 
indicating stronger BIS sensitivity. 
 
Framed communication 
For the present study, we designed short messages of approximately 
200 words, stressing either the benefits of performing skin self-examination 
(gain frame), or the costs of not performing skin self-examination (loss frame). 
The full texts are available in Appendix C. 
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Outcome measures 
Positive and negative affect. Four items assessed positive affective reac-
tions to the information (positive affect) and four items assessed negative affec-
tive reactions (negative affect). The positive affect items assessed the extent to 
which participants thought the information made them feel happy (1 = Very 
happy; 7 = Not at all happy), relieved (1 = Very relieved; 7 = Not at all relieved), 
optimistic (1 = Very optimistic; 7 = Not at all optimistic), and content (1 = Very 
content; 7 = Not at all content). Scores on the positive affect items were reversed 
such that high scores indicated high levels of positive affect, and were combined 
to create an average positive affect score (α = .84). The negative affect items 
assessed the extent to which participants thought the information made them feel 
sad (1 = Very sad; 7 = Not at all sad), afraid (1 = Very afraid; 7 = Not at all 
afraid), tense (1 = Very tense; 7 = Not at all tense), and uncomfortable (1 = Very 
uncomfortable; 7 = Not at all uncomfortable). Scores on the negative affect items 
were reversed and combined to create an average negative affect score (α = .90). 
Information acceptance. Eight items assessed information acceptance 
by asking participants to indicate the extent to which they thought the informa-
tion was convincing (1 = Very convincing; 7 = Not at all convincing), relevant (1 
= Very relevant; 7 = Not at all relevant), objective (1 = Very objective; 7 = Not at 
all objective), useful (1 = Very useful; 7 = Not at all useful), and interesting (1 = 
Very interesting; 7 = Not at all interesting). Furthermore, three items asked par-
ticipants to indicate the extent to which participants felt that the information was 
true (1 = Very true; 7 = Not at all true) and exaggerated (1 = Very exaggerated; 7 
= Not at all exaggerated) and the extent to which participants agreed with the 
information (1 = I totally agree; 7 = I totally disagree). After we reversed the 
scores of all items except the exaggerated item, the scores on the eight items 
were averaged to create an average information acceptance score (α = .87). 
Attitude. Five items were used to assess attitude towards performing 
skin self-examination, asking participants to indicate the extent to which they 
rated performing skin self-examination as (1) very good vs. (7) very bad, (1) very 
healthy vs. (7) very unhealthy, (1) very much worth the effort vs. (7) not worth 
the effort at all, (1) very important vs. (7) very unimportant, (1) very sensible vs. 
(7) not sensible at all. After scores on the attitude items were reversed, an aver-
age score was created (α = .78). 
Intention. Intention to engage in skin self-examination was assessed by 
five items asking participants to indicate whether they agreed with the statements 
‘I intend to examine my skin once a month in the coming six months’, ‘I intend 
to examine my skin once a month in the future’, and ‘I am thinking about exam-
ining my skin once a month’, all on 7-point scales (1 = I definitely do not agree; 
7 = I definitely agree). In addition, they were asked to indicate how likely it 
would be that they would examine their skin once a month in the coming six 
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months, and how likely it would be that they would examine their skin once a 
month in the future, both on a 7-point scale (1 = Very unlikely; 7 = Very likely). 
From these five items an average score was calculated (α =.94). 
 
Statistical analysis 
First, correlations between all relevant variables were investigated. Sec-
ond, linear regression analyses tested the main effects of frame (coded as 0 = 
gain frame, 1 = loss frame), BIS, BAS, and interactions between frame and BIS, 
and between frame and BAS on positive affect, negative affect, information ac-
ceptance, attitude, and intention. To ensure that multicollinearity did not affect 
the results, individual scores on the BIS and BAS scores were centered (i.e., by 
subtracting the mean from each score). In case of a significant interaction effect, 
simple slope analyses were conducted to investigate the nature of the interaction 
(for a more elaborate description of analyzing interactions in multiple regression, 
see Aiken & West, 1991). Third, we performed mediation analyses to investigate 
whether positive affect mediated between frame and information acceptance and 
whether negative affect mediated between frame and intention. The used statisti-
cal package was SPSS 15.0. Third, relations between relevant variables were 
investigated using Structural Equation Modelling. For this the statistical package 
M-Plus 3.11 was used. 
 
 
Results 
 
Correlations 
Correlation analyses showed that positive affect was significantly corre-
lated with BIS, information acceptance, attitude, and intention. Negative affect 
was significantly correlated with BIS and intention (Table 4.1). 
 
Regression analyses 
Linear regression analyses were performed to investigate the effects of 
frame, BIS, BAS, and the frame by BIS and fame by BAS interaction terms on 
all outcome measures. In Step 1 of the analyses, we investigated the main effects 
of frame, BIS, and BAS. In Step 2 of the analyses, we additionally investigated 
the effects of the frame by BIS and frame by BAS interaction terms. As can be 
seen in Table 4.2, gain-framed information resulted in higher levels of positive 
affect than loss-framed information, whereas loss-framed information resulted in 
more negative affect than gain-framed information. In addition, participants with 
a strong BIS reported higher levels of negative affect than participants with a 
weak BIS. No other significant effects were found (see Table 4.2 and Table 4.3). 
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Table 4.1 Correlations between BIS, BAS, positive affect, negative affect, 
information acceptance, attitude and intention 
 
* p < .05 
** p < .01 
 
 
Mediation analyses 
 Mediation analyses were performed to investigate whether positive af-
fect mediated between frame and information acceptance and whether negative 
affect mediated between frame and intention. For this purpose, we conducted a 
test of the joint significance of the two effects comprising the mediation effect 
(MacKinnon, Lockwood, Hoffman, West, & Sheets, 2002). In this approach, a 
variable functions as a mediator when two conditions are met: (a) the independ-
ent variable has a significant effect on the mediator (Path A), and (b) the media-
tor is significantly associated with the dependent variable when the other inde-
pendent variables are controlled for (Path B). In the commonly used Baron and 
Kenny approach (Baron & Kenny, 1986), two other conditions are posited: (1) 
the independent variable has a total effect on the dependent variable and (2) this 
total effect is reduced when the mediator is entered into the model. However, the 
test of joint significance has been shown to have greater power than the tradi-
tional Baron and Kenny approach (MacKinnon et al., 2002).  
With regards to the mediating role of positive affect, Table 4.2 shows that frame 
had a significant effect on positive affect (Path A). To test whether positive af-
fect had a significant effect on information acceptance while frame was con-
trolled for (Path B), we conducted another linear regression with frame and posi-
tive affect as the independent variables and information acceptance as the de-
pendent variable. In this analysis, positive affect had a significant effect on in-
formation acceptance, B = .18, t(165) = 1.99, p < .05. This supported our hy-
pothesis and suggests that positive affect mediated between frame and informa-
tion acceptance. A Sobel’s Z test (Sobel, 1982) revealed that the mediation was 
marginally significant, Z = 1.68, p = .09. 
With regards to the mediating role of negative affect, Table 4.2 shows 
that frame had a significant effect on negative affect (Path A). To test whether  
 BIS BAS Positive 
Affect 
Negative 
Affect 
Information 
Acceptance 
Attitude 
BIS -      
BAS .07 -     
Positive Affect -.17* .07 -    
Negative Affect .29** .06 -.37** -   
Information Acceptance .12 .03 .17* .12 -  
Attitude .07 .11 .19* .08 .61**  
Intention .04 .11 .18* .16* .52** .77** 
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negative affect had a significant effect on intention while frame was controlled 
for (Path B), we conducted another linear regression with frame and negative 
affect as the independent variables and intention as the dependent variable. In 
this analysis, negative affect had a significant effect on intention, B = .27, t(165) 
= 2.33, p < .05. This supported our hypothesis and suggests that negative affect 
mediated between frame and intention. A Sobel’s Z test revealed that the media-
tion was statistically significant, Z = 2.02, p < .05. 
 
Path Model 
Previous research has shown that positive and negative affect can influ-
ence information acceptance, attitude and intention differently (Van ’t Riet et al., 
submitted). For this reason, we propose that these three outcome measures 
should not be perceived as separate parts of a single ‘persuasion’ construct. 
Rather, we constructed a path model in which higher levels of information ac-
ceptance lead to a more positive attitude and a more positive attitude in turn 
leads to a stronger intention. Next, we tested a path model in which frame fur-
thermore predicts positive and negative affect, positive affect predicts informa-
tion acceptance and attitude, and negative affect has a direct effect on intention. 
Based on the correlation analysis (see Table 4.1), a correlation between positive 
affect and negative affect was added to the model. The analysis showed that the 
path from positive affect to attitude was non-significant. Thus, this path was 
omitted from the model. Figure 4 shows the path model in which frame predicts 
positive and negative affect, positive affect predicts information acceptance, and 
negative affect has a direct effect on intention. Analyses using Structural Equa-
tion Modeling show that this model fitted the data well, χ
2
(16) = 24.741, p = 
.0745; CFI = .971; RMSEA = .057, SRMR = .056. To obtain an additional test of 
our model, an extended model was tested in which frame predicted positive and 
negative affect, BAS predicted positive affect, BIS predicted negative affect, and 
frame, BAS, BIS, positive affect, and negative affect all predicted information 
acceptance, attitude, and intention. This model also included paths from informa-
tion acceptance to attitude and intention, and from attitude to intention. This ex-
tended model did not have a significantly greater model fit than the model in 
Figure 4, ∆χ
2
(13)= 19.932, p = n.s. The paths from frame, BAS, and BIS to in-
formation acceptance, attitude and intention were not significant, and neither 
were the paths from positive affect to attitude and intention, or the path from 
negative affect to information acceptance and attitude. 
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Figure 4 Path model showing positive affect as a predictor of information 
acceptance and negative affect as a predictor of intention
*
 
 
 
 
*
 All paths are significant at the p = .05 level, except if indicated otherwise 
 
Discussion 
 
The aim of the present study was to investigate whether information 
that is gain- versus loss-framed gives rise to different levels of positive and nega-
tive feelings and whether these feelings exert an influence on persuasion. Addi-
tionally, we investigated whether dispositional approach and avoidance orienta-
tions could moderate the effect of framing on positive and negative feelings and 
other outcome measures. The results showed that gain-framed information 
evoked greater levels of positive affect in recipients than loss-framed information 
and that positive affect in turn was positively associated with information accep-
tance. The results furthermore showed that loss-framed information resulted in 
greater levels of negative affect than gain-framed information and that negative 
affect, while not being associated with information acceptance or attitude, had a 
significant effect on intention to perform skin self-examination. No moderating 
effects of approach or avoidance orientation were found.  
The results of the present study replicate those of two previous studies 
(Van ’t Riet et al., submitted) that suggest that positive affect exerts a persuading 
influence on the recipient, affecting information acceptance, whereas negative 
affect exerts a motivating influence on the recipient, having a direct effect on 
intention. Whereas these previous studies used framed information about dis-
ease-prevention behaviours (i.e., physical activity and reducing salt-intake), the 
results of the present study suggest that similar mechanisms are at work for mes-
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sages concerning disease-detection behaviours. Also, the results are in accor-
dance with research by Fredrickson and Losada (2005) that suggests that both 
positive and negative emotions have adaptive value, but in a different way. Posi-
tive emotions can broaden people’s mindsets, expanding cognition and behav-
ioural tendencies (Fredrickson & Branigan, 2005). This may account for the fact 
that, in the present study, positive affective reactions influenced information ac-
ceptance; positive affect may have rendered participants more ‘open’ to the 
health-promoting information. Negative emotions, on the other hand, narrow 
people’s behavioural urges toward specific actions, preparing the body physi-
cally and mentally for immediate action (Fredrickson and Losada, 2005; see also 
Frijda’s (2007) conceptualization of action readiness). Thus it is not surprising 
that negative affect as a consequence of loss-framed information exerted a moti-
vating influence more directly on intention. 
Even though gain-framed information elicited higher levels of positive 
affect than loss-framed information and positive affect was associated with in-
formation acceptance, in contrast to our previous studies this did not result in 
greater information acceptance ratings for the gain-framed messages. In fact, we 
only found significant effects of frame on positive and negative affect and did 
not find any other framing effects, either alone or in combination with approach 
and avoidance orientations. In this regard, the present study might be exemplary 
for the message-framing literature as a whole. Besides the occasional null-
findings that have been reported (Brug, Ruiter, & Van Assema, 2003; Jones, 
Sinclair, Rhodes, & Courneya, 2004), recent meta-analyses provide strong evi-
dence that gain- and loss-framed messages do not affect psychological and be-
havioural outcomes in a consistent and predictable way across all populations 
(O'Keefe & Jensen, 2006; 2007). The results of the present study contribute to 
the literature, however, by showing that underneath these rather discouraging 
null-findings two distinct processes may be at work. As Shen and Dillard (2007) 
point out, focusing only on the outcomes of message-framing effects and ignor-
ing underlying mechanisms obscures the possibility that gain- and loss-framed 
messages exert their influence on persuasion through different pathways. This 
way researchers might be unable to reveal effects that can be relevant to health-
promotion professionals. 
In contrast to a number of recent studies (Gerend & Shepherd, 2007; 
Mann, Sherman, & Updegraff, 2004; Sherman, Mann, & Updegraff, 2006) we 
did not find evidence for an interaction between framing and approach/avoidance 
orientations. It could be that our participants’ motivation to process the framed 
messages might have influenced the results (Chaiken, Liberman, & Eagly, 1989; 
Petty & Cacioppo, 1986). Research has shown that congruence between recipi-
ents’ motivational orientation and the message frame (i.e. when predominantly 
approach oriented recipients receive gain-framed information or when predomi-
nantly avoidance oriented recipients receive loss-framed information) contributes 
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to persuasion by increasing recipients’ motivation to elaborate on the message 
content (Updegraff, Sherman, Luyster, & Mann, 2007). Our sample, however, 
was predominantly female and previous research suggests that women are more 
involved in the issue of skin cancer than are men (Rothman, Salovey, Antone, 
Keough, & Drake Martin, 1993). Thus, in the present study, many participants 
might have already been highly motivated to process the message thoroughly and 
systematically, regardless of motivational orientation – message frame congru-
ence. This way congruence might not have had an additional effect. 
The present study was subject to certain limitations. First, as mentioned 
above, our sample was predominantly female. Future studies should investigate 
whether the same results can be obtained by a more balanced or a male sample. 
Second, our study did not include a long-term follow-up, making it impossible to 
assess behavioural effects. Future research should investigate the long-term be-
havioural effects of framing or should use proximal measures of behaviour, like 
willingness to register for a course in skin self-examination (cf. Ruiter, Ver-
planken, De Cremer, & Kok, 2004) or willingness to fill in a coupon to receive 
additional information (cf. Detweiller, Bedell, Salovey, Pronin, & Rothman, 
1999). 
Despite these limitations, the results of the present research suggest that 
both positive and negative feelings may be of great importance in the persuasion 
process and may be particularly helpful to explain the occurrence of framing 
effects. Whereas positive affect as a result of gain-framed information can con-
tribute to high levels of information acceptance, negative affect as a result of 
loss-framed information can contribute directly to intention. These findings sug-
gest that framing exerts influence on persuasion through two different pathways: 
positive and negative affect. 
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Part 3 
 
Moderating Variables 
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Chapter 5: The Influence of Self-Efficacy on 
the Effects of Framed Health Messages
10
 
Abstract: Health-promoting messages can be framed in terms of the gains that 
are associated with healthy behaviour or the losses that are associated with un-
healthy behaviour. In this study we examined the influence of self-efficacy to 
quit smoking on the effects of gain- and loss-framed anti-smoking messages in a 
randomized controlled trial among 539 adult smokers. Participants with high 
self-efficacy to quit smoking reported higher levels of motivation to quit smok-
ing after receiving a loss-framed message than after receiving a gain-framed 
message or no message. For these participants receiving a gain-framed message 
did not result in a higher motivation to quit smoking than receiving no message. 
For participants with a low self-efficacy to quit smoking there were no differ-
ences in motivation to quit smoking between the gain-framed message condition, 
loss-framed message condition and control condition. Our results suggest that 
self-efficacy can moderate the effects of message framing on persuasion. 
 
 
Introduction 
 
Persuasive health messages are a central component of efforts to pro-
mote healthy behaviour. Hence research investigating the mechanisms underly-
ing their (in)effectiveness is important. The present study focuses on how per-
suasive health messages are framed. Persuasive health messages can be framed 
in terms of the benefits of engaging in healthy behaviour (gain-framed) or in 
terms of the costs of failing to engage in healthy behaviour (loss-framed). Em-
pirical studies have shown that gain- and loss-framed messages have different 
effects on individuals’ self-protective action or motivation to perform healthy 
behaviour, even when the information contained in gain- and loss-framed per-
suasive health messages is factually equivalent (Rothman & Salovey, 1997). 
Research investigating possible moderating variables that can explain differences 
in effects of gain- and loss-framed messages is therefore indispensable to foster 
our understanding of the effects of message framing on persuasion. 
One factor that may influence the effects of framed health-promoting 
messages is the perceived risk of the goal behaviour. Research conducted by 
Kahneman and Tversky (Kahneman, 2003; Kahneman & Tversky, 1984) showed 
that people can respond differently to information about the consequences of a 
risky choice depending on whether the same consequences were presented as 
gains or losses. Specifically, Kahneman and Tversky proposed that loss-framed 
information coins people to prefer taking risks to options that are certain. Gain-
Thesis_Van_t_Riet_v3.pdf   71 30-6-2009   11:18:06
Chapter 5 64
framed information, on the other hand, coins people to prefer certainty to risk. 
These findings have been extended to persuasion research (Banks, Salovey, 
Greener, & Rothman, 1995; Cherubini, Rumiati, Rossi, Nigro, & Calabro, 2005; 
Meyerowitz & Chaiken, 1987; Rothman, Bartels, Wlaschin, & Salovey, 2006; 
Rothman & Salovey, 1997; Rothman, Salovey, Antone, Keough, & Drake Mar-
tin, 1993). Rothman and Salovey (1997), for instance, proposed that the influ-
ence of a framed health promoting message is contingent on the degree to which 
performing the promoted health behaviour is perceived as risky. They state that 
people perceive behaviours that serve to prevent illness, like quitting smoking or 
exercising, as risk-free behaviours because performing them does not result in 
any increased health risk but will reduce it. In contrast, behaviours that serve to 
detect illness, like breast self examination, will be perceived as risky because 
performing them entails the risk of discovering a disease (Rothman et al., 2006; 
Rothman et al., 1993). In line with the postulates of Prospect Theory (Kahne-
man, 2003; Kahneman & Tversky, 1984), Rothman and Salovey (1997) propose 
that gain-framed messages will be more effective than loss-framed messages in 
motivating people to engage in (risk-free) prevention health behaviours and loss-
framed messages will be more effective than gain-framed messages in motivat-
ing people to engage in (risky) detection health behaviours. 
However, empirical findings have not always been consistent with this 
view. For example, Blanton and colleagues found that loss-framed messages 
were more persuasive than gain-framed messages in promoting condom use 
(Blanton et al., 2001). Also, Cox and colleagues found gain-framed messages to 
be more persuasive than loss-framed messages for promoting skin self-
examination (Cox, Cox, & Zimet, 2006).  
In response to Rothman and Salovey’s reasoning, Levin and colleagues 
(1998) have proposed three different types of framing: risky choice framing, 
attribute framing, and goal framing. In risky choice framing, two potential con-
sequences of a choice, differing in risks, are described in terms of gains or losses. 
This is the framing that is most closely associated with the research by Kahne-
man and Tversky. For risky choice framing, Levin and colleagues accept that 
loss-framed information leads people to prefer taking risks to options that are 
certain, whereas gain-framed information leads people to prefer certainty over 
risks. The second kind of framing, attribute framing, consists of describing a 
characteristic of an object or event either in positive or negative terms, for exam-
ple describing the consequences of a medical procedures as having a 90% sur-
vival rate, or, alternatively, as having a 10% mortality rate. According to Levin 
and colleagues, objects or events are generally rated as more attractive when 
their characteristics are described in a positive way, rendering a gain frame more 
effective. The third kind of framing, goal framing, refers to manipulating persua-
sive communications to stress either the advantages of a certain behaviour or the 
disadvantages of not performing that behaviour. With regards to goal framing, 
Thesis_Van_t_Riet_v3.pdf   72 30-6-2009   11:18:06
The Influence of Self-Efficacy 65
Levin and colleagues state that loss-framed messages are generally more persua-
sive than gain-framed messages. A similar distinction between different kinds of 
framing has been proposed by Edwards and colleagues (2001), who conclude 
from their systematic review of framing effects that loss-framed information was 
generally more effective than gain-framed information when it comes to persuad-
ing individuals to behave in a healthy way. 
A ‘negativity bias’ could be a possible explanation for this greater per-
suasiveness of loss-framed messages. The term ‘negativity bias’ refers to the 
phenomenon that people sometimes pay more attention to negative information 
than to factually equivalent positive information (Fiske, 1980; Kanouse, 1984). 
Because people perceive the world as predominantly positive, negative informa-
tion will trigger more attention (Lau, 1985). Increased attention can lead to more 
systematic processing, which, in case of convincing arguments, leads to more 
persuasion (Chaiken, Liberman, & Eagly, 1989). For this reason, messages ad-
vocating healthy behaviour may be more effective when framed in terms of 
losses instead of gains (Levin et al., 1998; Meyerowitz & Chaiken, 1987). How-
ever, many studies have found gain-framed messages to be more effective than 
loss-framed messages (e.g., Detweiller, Bedell, Salovey, Pronin, & Rothman, 
1999; Schneider et al., 2001b; Wong & McMurray, 2002), which argues against 
the negativity bias. Since there is no definitive explanation for framing effects 
yet, an important conclusion is that research is needed to identify possible mod-
erating variables that can explain differences in effects of gain- and loss-framed 
messages (see for instance Broemer, 2002; 2004). 
Research on fear appeals suggests that persuasive messages containing 
negative information may be effective, to the extent that the negative information 
increases recipients’ perception of threat (Witte, 1992). According to Witte, at 
least some level of perceived threat is needed for recipients to be motivated to 
pay attention to the message. However, Witte (1992) also noticed that whereas 
some studies seem to underline the effectiveness of fear appeals, other studies 
demonstrate their ineffectiveness and concluded that ‘empirical findings are dis-
appointingly inconsistent, if not contradictory’ (p. 329; see also Ruiter, Abra-
ham, & Kok, 2001). In an attempt to explain both acceptance and rejection of 
fear appeals, Witte (1992) proposed the Extended Parallel Process Model 
(EPPM). The EPPM proposes that high levels of threat combined with high per-
ceived efficacy yields ‘danger control’, an adaptive cognitive process in which 
people evaluate the threat and the suggested coping response and which most 
likely leads to acceptance of the recommended action. Thus, a greater perceived 
threat will likely result in greater message effectiveness when people think that 
they have the ability to avert the threat (see also Leventhal, 1970, for a review 
see Ruiter et al., 2001). In contrast, high levels of threat and low perceived effi-
cacy yields ‘fear control’, which consists of efforts to reduce the unpleasant ex-
perience of fear by means of avoidance or denial of the message. Thus, if people 
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think they lack the skills to avert the threat, they may be motivated to respond 
defensively to the negative message (Stephenson & Witte, 1998; Witte, 1992). 
Perceived efficacy consists of response efficacy (the perception that the recom-
mended action can avert the threat; Rogers, 1975) and self-efficacy (confidence 
in the ability to perform the recommended behaviour; Bandura, 1986). Thus, for 
persuasive messages to be effective, both the perception of a certain level of 
threat and confidence in one’s ability to avert the threat seem important. 
These predictions concerning danger control and fear control might be 
able to explain why in some cases loss-framed messages are more persuasive 
than gain-framed messages. Loss-framed messages have been found to evoke a 
greater sense of threat than gain-framed messages (Cox & Cox, 2001; Shen & 
Dillard, 2007), and this greater sense of threat might increase a message’s per-
suasiveness. However, when recipients do not have sufficient confidence in their 
ability to avert the threat, the greater sense of threat that is conveyed in loss-
framed messages as compared to gain-framed messages might result in defensive 
processing. This might explain why in some cases loss-framed messages are not 
more persuasive than gain-framed messages. 
In sum, loss-framed messages may be more persuasive than gain-
framed messages because loss-framed messages convey a greater sense of threat 
(Cox & Cox, 2001; Shen & Dillard, 2007). This advantage of loss-framed infor-
mation may be particularly pronounced when recipients have confidence that the 
threat can be averted. For recipients with little confidence that the threat can be 
averted, we do not expect loss-framed information to be more persuasive, be-
cause the greater sense of threat that is conveyed by loss-framed information 
might give rise to defensive processing (Stephenson & Witte, 1998; Witte, 
1992). 
In the present study we tested these assumptions using framed anti-
smoking messages which were targeted at current smokers. We focused on self-
efficacy to quit smoking instead of response-efficacy of smoking cessation be-
cause knowledge about the beneficial effects of smoking cessation is widespread. 
Therefore, we did not expect large differences in response-efficacy among par-
ticipants. 
Self-efficacy (Bandura, 1986) is a major determinant of motivation to 
engage in healthy behaviour (De Vries & Backbier, 1994; Schwarzer, 1992; 
Strecher, DeVellis, Becker, & Rosenstock, 1986). Self-efficacy beliefs have been 
found to be associated with smoking intentions in youth (Choi, Gilpin, Farkas, & 
Pierce, 2001; Tucker, Ellickson, & Klein, 2002), with success in quitting smok-
ing in adults (Baer, Holt, & Lichtenstein, 1986; DiClemente, Prochaska, & Gil-
bertini, 1985), and with avoiding relapse (Gwaltney et al., 2001). Given the im-
portance of the self-efficacy construct in the investigation of health behaviour it 
is worthwhile to investigate the possible influence of self-efficacy on framing 
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effects. To our knowledge, this is the first study that reports on the moderating 
role of self-efficacy in message framing effects. 
 
The Present Study 
We hypothesize that for participants high in self-efficacy a loss-framed 
message is more persuasive than a gain-framed message because loss-framed 
information conveys a greater sense of threat than gain-framed information and 
this greater threat results in a greater motivation to change current behaviour. For 
participants low in self-efficacy we predict that a loss-framed message is not 
more persuasive than a gain-framed message because the greater sense of threat 
conveyed by the loss-framed message as compared to the gain-framed message 
coins recipients who are low in self-efficacy to react defensively. 
 
 
Method 
 
Procedure and Design 
Data were gathered at various markets and fairs. A booth was set up at 
each event and visitors were asked to participate in the study. Current smokers of 
at least 18 years old were eligible to participate in the study. Individuals who 
agreed to participate were randomly assigned to one of three experimental condi-
tions: gain-framed information, loss-framed information and no information. 
Participants received a booklet that consisted of a pretest questionnaire, followed 
by the experimental manipulation (either a gain-framed written anti-smoking 
message, a loss-framed written anti-smoking message or no message), and a 
post-test questionnaire. Participants were asked to answer the questions on the 
first pages, read the text carefully, and finally answer the questions on the last 
pages. Participants could read the text and complete the questionnaires immedi-
ately. Those who completed the study could win one out of 30 prices of 30 euros 
each by means of a lottery. Participants were informed that their data would be 
treated confidentially, and that they could refrain from participation at any mo-
ment during the experiment. The study used a one-factorial (framing: gain-
framed message condition, loss-framed message condition, control condition) 
between-participants design. 
 
Materials 
Pre-test questionnaire. The pretest questionnaire assessed demographic 
characteristics of the sample, number of cigarettes smoked per day and number 
of quit attempts in the past year. Furthermore, motivation to quit smoking at 
baseline was assessed with one question that was based on the Stage of Change 
construct from the Trans Theoretical Model (Prochaska et al., 1994) and has 
been used in previous studies (Bolman & De Vries, 1998; De Vries, Mudde, 
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Dijkstra, & Willemsen, 1998; Dijkstra, Roijackers, & De Vries, 1998). The ques-
tion had seven answering options: (1) intending to keep smoking without cutting 
back on cigarettes and without trying smoking lighter cigarettes; (2) intending to 
keep smoking, but intending to cut back on cigarettes or try smoking lighter 
cigarettes; (3) intending to quit at some point, but not within five years; (4) in-
tending to quit within five years, but not within one year; (5) intending to quit 
within one year, but not within six months; (6) intending to quit within six 
months, but not within one month; or (7) intending to quit within one month.  
Ten questions assessed self-efficacy. These items were based on earlier 
work on smoking cessation (Bolman & De Vries, 1998; De Vries et al., 1998; 
Dijkstra et al., 1998). All items used 7-point scales. The first question assessed 
whether participants judged quitting smoking hard or easy (1 = very hard, 7 = 
very easy). The second question assessed whether participants thought they 
would succeed if they would try to quit smoking in the next six months (1 = no, 
certainly not, 7 = yes, certainly). The next eight questions assessed whether par-
ticipants thought they would be able to refrain from smoking in eight different 
situations: when sad, when startled, when friends would smoke, when drinking 
alcohol, when present at a party, when bored, shortly after eating, when taking a 
break (1 = no, certainly not, 7 = yes, certainly). The responses on the self-
efficacy items had good internal consistency (α = .90). The scores on the ten 
items were therefore averaged to create one self-efficacy score. 
Persuasive communication. The persuasive communication consisted of 
a short message about either the positive consequences of quitting smoking or 
the negative consequences of continuing smoking. In the gain-framed condition 
the text was entitled ‘Why is it good to quit smoking?’. The text contained 
statements such as ‘[If you quit smoking,] your risk of lung cancer will decrease’ 
and ‘…, you will stop spending a lot of money on cigarettes’. The gain-framed 
message contained 176 words. In the loss-framed condition the text was entitled 
‘Why is it bad to continue smoking?’, and contained statements such as: ‘[If you 
continue smoking,] your risk of lung cancer will increase’ and ‘…, you will 
spend a lot of money on cigarettes’. The loss-framed message contained 172 
words. The full texts are available in Appendix D. 
Manipulation check. The post-test questionnaire contained a check of 
the framing manipulation. One item assessed whether participants perceived the 
tone of the message as negative versus positive on a 7-point semantic differential 
(1 = very negative , 7 = very positive). Participants in the control condition did 
not receive this manipulation check. 
Precautionary motivation. At post-test, motivation to quit smoking was 
measured with three questions on a 7-point scale with endpoints (1) certainly not 
and (7) certainly that assessed whether participants planned to quit smoking 
within one month, within six months, and whether they planned to ever quit. 
Responses on these items were significantly correlated and had acceptable inter-
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nal consistency (α = .79). One composite motivation score was therefore created 
by averaging the scores on the three items. The assessment of post-test motiva-
tion differed from the assessment of pre-test motivation to avoid a simple repeti-
tion effect. 
 
Analysis Overview 
Regression analyses tested the main effects of frame (using two dummy 
variables, ‘gain frame’ was coded as 0 = control / loss frame, 1 = gain frame; 
‘loss frame’ was coded as 0 = control / gain frame, 1 = loss frame) self-efficacy 
and the two-way interactions between both framing dummy variables and self-
efficacy. We controlled for pre-test motivation to quit smoking and for the pre-
test number of cigarettes smoked per day by using these variables as covariates 
in the analyses. To ensure that multicollinearity did not affect the results, indi-
vidual scores on the self-efficacy measure, pre-test motivation, and pre-test num-
ber of cigarettes were centered (i.e., by subtracting the mean from each score). In 
case of a significant interaction effect, simple slope analyses were conducted to 
investigate the nature of the interaction (for a more elaborate description of ana-
lyzing interactions in multiple regression, see Aiken & West, 1991). 
 
 
Results 
 
Participant Characteristics. 
A total of 592 participants participated in this study. After excluding 
participants who had missing values on 10% or more of the variables, 539 par-
ticipants were included in the analysis. The sample consisted of 58.4% men (n = 
315). Furthermore, 20.2% (n=109) of the participants had a low education level, 
59.4% (n=320) had a medium level of education, and 16.5% (n=89) had a high 
level of education. In the complex schooling system in the Netherlands, a low 
education level refers to primary or basic vocational school, a medium education 
level refers to secondary vocational school or high school, and a high education 
level refers to advanced vocational school or university. The education level 
could not be assessed for 21 participants due to missing values. Age ranged from 
18 to 77 years, with a mean of 42.7 years (SD=13.3). Participants reported smok-
ing an average of 18.6 cigarettes a day, ranging from 1 to 60. The demographic 
and smoking behaviour profile of the participants is summarized in Table 5. The 
mean self-efficacy score across all participants was 3.1 (SD = 1.4). At baseline, 
self-efficacy was negatively correlated with the amounts of cigarettes smoked 
per day, r = -.17, p < .001, and positively correlated with motivation to quit 
smoking, r = .27, p < .001. There was no significant correlation between self-
efficacy and the number of quit attempts in the past year, r = -.04, p = .33. Re-
gression analyses with the two framing dummy variables as the independent 
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variables and pre-test motivation and pre-test number of smoked cigarettes as the 
dependent variables revealed that respondents in the gain-framed message condi-
tion, loss-framed message condition and control condition did not differ in pre-
test motivation, ps > .63, or pre-test number of smoked cigarettes per day, ps > 
.42. 
 
Manipulation Check. 
To test whether the manipulation of frame was successful scores of par-
ticipants in the gain- and loss-framed message condition were analyzed using a 
regression analysis with one framing dummy variable (coded as 0 = loss frame, 1 
= gain frame), self-efficacy and the frame X self-efficacy interaction term as the 
independent variables and message tone as the dependent variable. This analysis 
revealed that participants exposed to the gain-framed information judged the 
information to be significantly more positive, B = .67, t(347) = 4.00, p < .001. 
No other effects were found, ps > .14. 
 
Precautionary Motivation. 
Regression analysis tested the effects of loss frame, gain frame, self-
efficacy, the loss frame X self-efficacy interaction term and the gain frame X 
self-efficacy interaction term on the post-test motivation to quit smoking using 
pre-test motivation and the pre-test number of cigarettes smoked per day as co-
variates. The analysis revealed that the loss frame by self-efficacy interaction 
term had a significant contribution to the prediction of post-test precautionary 
motivation, B = .13, t(477) = 1.93, p = .05. The gain frame by self-efficacy inter-
action effect was not significant, B = .10, t(477) = 1.33, p = .19. Simple slope 
analyses were conducted to investigate the influence of message framing for par-
ticipants with a low self-efficacy (i.e., one SD below the mean) and participants 
with a high self-efficacy (i.e., one SD above the mean). Simple slope analysis 
revealed that, for participants with a low self-efficacy, there were no significant 
differences in motivation to quit smoking between the three conditions, ps > .18. 
However, participants with a high self-efficacy had significantly higher ratings 
of post-test motivation to quit smoking in the loss-framed message condition as 
compared to the gain-framed message condition, B = .29, t(477) = 2.09, p < .05, 
and as compared to the control condition, B = .45, t(477) = 3.41, p = .001. There 
was no difference in post-test precautionary motivation between high self-
efficacy participants in the gain-framed message condition and those in the con-
trol condition, B = .15, t(477) = 1.06, p = .29 (see Figure 5). 
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Table 5 Demographic profile of participants 
Variable  Percentage 
Sex   
 Male 58.4 
 Female 41.6 
Education   
 Low 20.2 
 Average 59.4 
 High 16.5 
Cigarettes smoked   
 1-5 4.9 
 6-10 17.3 
 11-15 23.7 
 16-20 27.9 
 21 or higher 26.2 
Intention to quit   
 Not quitting, not cutting back 16.8 
 Not quitting, cutting back 11.5 
 Not quitting in the next 5 years 20.0 
 Not quitting in the next year 21.1 
 Not quitting in the next six month 13.8 
 Not quitting in the next month 9.6 
 Quitting in the next month 7.2 
 
 
To assess whether the frame by self-efficacy interaction had a similar 
effect on motivation to quit smoking within one month, within three months and 
on motivation to ever quit, separate regression analyses were performed for each 
of the three post-test motivation items. These analyses revealed that, for the item 
that assessed whether participants intended to quit smoking within one month, 
there was a marginally significant loss frame by self-efficacy interaction effect, B 
= .18, t(487) = 1.90, p = .06. For the item that assessed whether participants in-
tended to quit smoking within six months, the loss frame by self-efficacy interac-
tion term also had a marginally significant contribution to the prediction of moti-
vation, B = .18, t(482) = 1.91, p = .06. For these two items, simple slope analyses 
yielded largely the same pattern of results as for the composite post-test motiva-
tion scale. For the item that assessed whether participants intended to ever quit, 
there was no significant loss frame X self-efficacy interaction effect, B = .07, 
t(493) = .64, p = .52. 
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Figure 5 Regression slopes arising from the relation between pre-test self-
efficacy and precautionary motivation for participants in the gain-framed 
message condition, the loss frame message condition, and the control condi-
tion 
3.25
3.5
3.75
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Low self-efficacy High self-efficacy
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Discussion 
 
Our results supported our hypothesis concerning differential effects of 
framing for respondents with high and low levels of self-efficacy. We proposed 
that loss-framed messages would be more persuasive than gain-framed messages 
because of the greater threat they entail. We also hypothesized that this advan-
tage of loss-framed messages would be particularly pronounced for recipients 
with a high self-efficacy to avert the threat. When self-efficacy is low, threaten-
ing health promoting messages might be processed defensively. As such, the 
negative information in loss-framed messages might be avoided or dismissed, 
and as a result, loss-framed messages might lose their advantage over gain-
framed messages. 
We found that participants with high self-efficacy to quit smoking who 
read a loss-framed anti-smoking message were more motivated to quit smoking 
at the post-test than participants with high self-efficacy who read a gain-framed 
message and participants who read no message. For participants with low self-
efficacy to quit smoking, we found no differences in post-test motivation to quit 
smoking between the gain-framed message condition, loss-framed message con-
dition and control condition. 
In organizational psychological research, studies have shown that peo-
ple with high levels of self-efficacy set higher goals (Locke & Latham, 2002) 
and display greater task persistence (Bandura & Cervone, 1986). In health be-
haviour research, self-efficacy has been found to be a major determinant of mo-
Thesis_Van_t_Riet_v3.pdf   80 30-6-2009   11:18:07
The Influence of Self-Efficacy 73
tivation to engage in healthy behaviour (De Vries & Backbier, 1994; Schwarzer, 
1992; Strecher et al., 1986). The results of the present study show that self-
efficacy can also influence the differential effectiveness of gain and loss-framed 
health promoting messages on precautionary motivation. 
Questions remain as to which factors influenced the self-efficacy of par-
ticipants in our sample. We reported a negative (but weak) correlation between 
number of cigarettes smoked per day and self-efficacy to quit smoking. It is pos-
sible that smokers in our sample had a higher self-efficacy to quit smoking to the 
extent that they had already been successful in reducing the number of cigarettes 
per day. 
We suggested that self-efficacy would influence the extent to which the 
processing of threatening information was defensive because people with high 
self-efficacy have confidence that they can avert the threat. An additional expla-
nation for the relationship between self-efficacy and defensive processing rela-
tion can be found in the literature on self-affirmation (Reed & Aspinwall, 1998). 
According to this view, information about changing health behaviour is not only 
threatening because it contains information about physical threats, such as lung 
cancer or cardiovascular disease, it also poses a threat to the receiver’s self-
image. This threat to the self can lead people to process threatening information 
defensively (Sherman, Nelson, & Steele, 2000). However, when people feel 
good about themselves a threat to the self does not seem to result in defensive 
message processing. In a study by Reed and Aspinwall (1998), for instance, 
high-relevance participants who had just recalled a positive experience processed 
health-risk information less defensively. Moreover, Reed and Aspinwall found 
that self-affirmed participants reported a greater perceived behavioural control, a 
construct similar to self-efficacy (Ajzen, 2002b). It could well be that the asso-
ciation between positive experiences and self-efficacy also works the other way 
around and that self-efficacy gives rise to positive feelings and a general sense of 
self-esteem (Schwarzer, 1992). Thus, when it comes to processing health pro-
moting messages, receivers’ sense of self-efficacy could serve as a self-
affirmation, making message processing less defensive. 
One other issue warrants attention. According to Rothman and Salovey 
(1997), gain-framed messages are more effective when it comes to promoting 
behaviour that serves to prevent illness. Smoking cessation can be construed as a 
preventive behaviour, yet our results show that the participants who had the 
highest scores on post-test motivation to quit smoking were the participants with 
a high self-efficacy who had read the loss-framed anti-smoking message. Thus, 
the results of the present study raise questions on Rothman and Salovey’s theo-
rizing. 
This study had limitations that need to be addressed. First, questions 
remain as to why participants with high self-efficacy levels reported a higher 
motivation to quit smoking after reading a loss-framed message than after read-
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ing a gain-framed message. We suggested that, for highly self-efficacious par-
ticipants, loss-framed messages would be more persuasive, because they convey 
a greater sense of threat, whereas for participants with low levels of self-efficacy, 
loss-framed messages would be less persuasive because for those participants a 
greater sense of threat may cause them to process the message defensively. 
However, we did not explicitly assess defensive processing; it is thus impossible 
to infer from our data to what extent differences in levels of defensive processing 
were responsible for the effect. Further research is needed to investigate the role 
that defensive processing plays in message framing effects. Second, the experi-
mental setting of this study might have created a demand effect. The experiment 
leaders were instructed to assure participants that their answers would be confi-
dential. However, since participants filled in the questionnaire in a somewhat 
crowded place, it can not be ruled out that participants reported levels of precau-
tionary motivation that were socially desirable. Third, because we measured self-
efficacy in the present study, we can not rule out that self-efficacy was con-
founded with other variables, like, for instance, self-esteem. Future studies on the 
role of self-efficacy in framing effects should try to manipulate self-efficacy to 
be able to rule out alternative explanations. Fourth, our study did not include a 
long-term follow-up. This makes it impossible to assess behavioural effects. Fu-
ture research should investigate the long-term behavioural effects of framing in 
people with high and low levels of self-efficacy. 
In sum, our findings underline the importance of self-efficacy in persua-
sion. They suggest that self-efficacy, besides from being a major determinant of 
motivation to engage in healthy behaviour (De Vries & Backbier, 1994; Schwar-
zer, 1992; Strecher et al., 1986) can also influence the differential persuasive 
effects of gain and loss-framed health promoting messages. 
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Chapter 6: Self-Efficacy Moderates Message-
Framing Effects: The Case of Skin-Cancer De-
tection
11
 
Abstract: Health-promoting messages can be framed in terms of the gains asso-
ciated with healthy behaviour or the losses associated with unhealthy behaviour. 
Studies show inconsistent results as to which type of framing is more effective. 
In this study we examined the influence of self-efficacy to perform skin self-
examination on the effects of gain- and loss-framed skin-cancer detection mes-
sages among 124 university students. For participants with high self-efficacy, a 
loss-framed message resulted in a higher intention to perform skin self-
examination than a gain-framed message. For participants with low self-efficacy, 
there were no differences in intention between the gain- and loss-framed mes-
sage conditions. Our results suggest that self-efficacy levels play an important 
role in message-framing effects. For health communication strategies promoting 
the active detection of skin-cancer symptoms, messages stressing losses may be 
more effective than messages stressing gains, but only in persons with high self-
efficacy. In addition, our results suggest that health promoting messages can be 
framed to match recipients’ self-efficacy levels. 
 
 
Introduction 
 
Skin cancer incidence is increasing rapidly and constitutes a significant 
health concern. For 2008, the incidence of melanoma, the most dangerous form 
of skin cancer, was estimated at 62,480 in the United States, with mortality at 
8,420 (American Cancer Society, 2008a). Each year, approximately 25,000 indi-
viduals are diagnosed with skin cancer in the Netherlands (Dutch Cancer Soci-
ety, 2006). In light of these figures, early detection of skin-cancer symptoms is 
of great importance. If cancer is diagnosed early, the patient has a greater chance 
of successful treatment (American Cancer Society, 2008b). Skin self-examination 
refers to the act of inspecting one’s skin with the aim of detecting possible skin-
cancer related symptoms. Especially when performed frequently, preferably once 
a month, it can be an effective way to detect skin cancer at an early stage 
(American Cancer Society, 2008b). The present study investigated whether the 
persuasiveness of communications promoting skin self-examination can be im-
proved by message framing. 
Persuasive health messages can be framed in terms of the benefits of 
engaging in healthy behaviour (gain frame), or in terms of the costs of failing to 
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engage in healthy behaviour (loss frame). Empirical studies have shown that 
gain- and loss-framed messages can have different effects on individuals’ self-
protective actions or motivation to perform healthy behaviours, even when the 
persuasive information in gain- and loss-framed health messages is factually 
equivalent (Rothman, Bartels, Wlaschin, & Salovey, 2006; Rothman & Salovey, 
1997). However, studies also show inconsistent results with regard to which type 
of framing is more persuasive (for meta-analyses see Kuhberger, 1998; O’Keefe 
& Jensen, 2006; 2007). One influential approach to the study of message framing 
has been to focus on the function of the recommended behaviour, making a dis-
tinction between behaviours that serve to prevent an illness (like exercising or 
quitting smoking) and behaviours that serve to detect an illness (like skin self-
examination or obtaining a mammography). According to Rothman and Salovey 
(1997), people perceive disease-prevention behaviours as relatively safe, because 
they minimize the chance of falling ill. In contrast, people perceive disease-
detection behaviours as inherently risky because they entail the possibility of 
finding out that one is ill. Drawing from Prospect Theory (Kahneman, 2003; 
Kahneman & Tversky, 1984), Rothman and Salovey (1997) go on to suggest that 
gain-framed information is more persuasive when advocating disease-prevention 
behaviours, because gain-framed information makes people risk-avers and thus 
more likely to engage in relatively safe disease-prevention behaviours. In con-
trast, they suggest that loss-framed information is more persuasive for disease-
detection behaviours, because loss-framed information makes people willing to 
take risks and thus more likely to engage in relatively risky disease-prevention 
behaviours. A recent meta-analysis showed, however, that for behaviours serving 
to detect an illness, gain- and loss-framed messages were not differentially per-
suasive (O’Keefe & Jensen, 2006). Thus, in contrast to Rothman and Salovey’s 
reasoning, and despite an impressive body of literature, it is currently unclear 
how professionals should frame messages promoting active cancer detection in 
general and skin self-examination in particular. 
To explore the reasons for these inconsistent results, research is needed 
that investigates under which circumstances gain- or loss-framed information is 
more persuasive. Research investigating possible moderating variables that can 
explain differences in the effects of gain- and loss-framed messages is indispen-
sable to deepening our understanding of message framing’s effects on persua-
sion. The aim of the present study, therefore, was to investigate whether self-
efficacy can moderate the effects of framed health-promoting messages. The 
concept of self-efficacy is derived from social cognitive theory (Bandura, 1986) 
and refers to a person’s belief in her abilities to perform a given action. Drawing 
from fear-appeal literature, we hypothesized that loss-framed messages might be 
more persuasive than gain-framed communications, but only for recipients with 
high self-efficacy.  
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Loss-framed messages have been found to evoke a greater sense of 
threat than gain-framed messages (Cox & Cox, 2001; Shen & Dillard, 2007). 
Fear appeal research suggests that this greater sense of threat might increase per-
suasiveness, but only if recipients feel capable of averting the threat by perform-
ing the recommended action (Rogers, 1983; Stephenson & Witte, 1998; Witte, 
1992, 1994; for an overview, see Ruiter, Abraham, & Kok, 2001). If recipients 
have low self-efficacy levels, however, this greater sense of threat may result in 
less message acceptance due to defensive avoidance and message derogation 
processes (cf. Witte, 1992). The latter theoretical assumption explains why, in 
some cases, loss-framed messages are more persuasive than gain-framed mes-
sages (e.g. Banks et al., 1995; Cherubini, Rumiati, Rossi, Nigro, & Calabro, 
2005; Meyerowitz & Chaiken, 1987), whereas in other cases they are not (e.g. 
Van Assema, Martens, Ruiter, & Brug, 2001; Cox, Cox, & Zimet, 2006). 
In a recent study (Van ’t Riet, Ruiter, Werrij, & De Vries, 2008) these 
assumptions were tested using framed anti-smoking messages targeted at current 
smokers. The results supported the hypothesis and demonstrated that self-
efficacy to quit smoking moderated the influence of gain- and loss-framed anti-
smoking messages. In particular, a loss-framed communication was more per-
suasive for participants with high self-efficacy to quit smoking than a gain-
framed communication or no communication. For participants with low self-
efficacy to quit smoking, there was no difference in persuasiveness between the 
gain-framed, loss-framed and no-communication control conditions. In the pre-
sent study, we aimed to investigate whether these previous findings can be ex-
tended to another health domain (skin self-examination). As outlined above, sev-
eral scholars have distinguished between behaviours that serve to prevent illness 
and those that serve to detect illness (e.g., Rothman & Salovey, 1997). In fact, it 
has been argued that message framing has different effects on prevention- versus 
detection-behaviours. The present study aimed to investigate whether the moder-
ating role of self-efficacy, found in a study of framed messages advocating a 
prevention behaviour (smoking cessation) could be replicated using framed mes-
sages advocating a detection-behaviour (skin self-examination). 
In short, an influential approach to the study of message framing posits 
that for the promotion of disease-detection behaviours, loss-framed information 
is more persuasive than gain-framed information (Rothman & Salovey, 1997). 
Recent meta-analytic findings, however, shed doubt on these expectations. For 
this reason, we do not expect to find an overall advantage of loss-framed infor-
mation over gain-framed information. Instead, we are proposing a new frame-
work based on social cognitive theory (Bandura, 1986) and fear-appeal research 
(e.g., Ruiter et al., 2001), hypothesizing that self-efficacy can moderate the im-
pact of gain- and loss-framed messages. In the present study we hypothesised 
that loss-framed messages would be more persuasive than gain-framed mes-
sages, but only for participants with high self-efficacy. For participants with low 
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self-efficacy, we predicted that loss-framed messages would not be more persua-
sive than gain-framed messages, because the greater sense of threat conveyed by 
the loss-framed as compared to the gain-framed message would make them react 
defensively. The experiment had two main outcome measures. First, information 
acceptance was assessed as a measure of defensive reactions to the health-
promoting information. Although there is no current ‘gold standard’ for the 
measurement of defensive processing, a meta-analysis by Good and Abraham 
(2007) indicated that measuring information acceptance is a valid way to assess 
defensive reactions. Intention to engage in monthly skin self-examination was 
assessed as a measure of persuasion. 
 
 
Method 
 
Participants 
Students at Maastricht University listed in a database of voluntary re-
search participants were invited by email to take part in the experiment. Out of a 
total of 768 eligible participants in the database, 124 students enrolled in the ex-
periment in exchange for €5. Most were female (107 vs 17 males), and age 
ranged from 18 to 26 years, with a mean age of 20.7 years (SD = 1.6). 
 
Design and procedure 
The present study used a one-factorial (frame: gain frame vs loss frame) 
between-participants design.
12
 There were two main outcome measures: informa-
tion acceptance assessed as a measure of defensive reactions to the health-
promoting information, and intention to engage in monthly skin self-examination 
as a measure of persuasion. 
Participants were scheduled to visit the laboratory, and were seated in 
individual booths. We told participants that they were about to participate in a 
study to test health education materials that we had designed for use ‘on the 
internet’. First, we assessed participants’ baseline self-efficacy levels to perform 
skin self-examination. Next, we provided them with a persuasive communication 
about skin self-examination, which was either gain- or loss-framed. Participants 
were randomized into the gain- and loss-framed conditions by means of a ran-
dom-number generator, resulting in 61 participants in the gain-framed condition 
and 63 participants in the loss-framed condition. After reading the persuasive 
communication, participants completed the dependent measures, then were de-
briefed and received their fee. 
 
Framing manipulation 
For the present study, we designed short communications of approxi-
mately 200 words, stressing either the benefits of performing skin self-
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examination (gain frame), or the costs of not performing skin self-examination 
(loss frame). The full texts are available in Appendix C. For the purpose of the 
present study, it was especially important that the loss-framed communication 
was perceived as more threatening than the gain-framed communication. To en-
sure that this was the case, we tested the effects of the gain- and loss-framed 
communications on perceived threat in a pretest. Conducting manipulation 
checks in separate pretests may be preferable to conducting them in the main 
experiment that examines the dependent variables, because manipulation checks 
placed before the dependent variables might influence the latter, whereas ma-
nipulation checks placed after the dependent variables might fail to detect stimu-
lus effects (Perdue & Summers, 1986; see also Cox et al., 2006). The results of a 
pretest among 41 Maastricht University students (36 females; mean age = 20.8 
years, SD = 1.8), revealed that, in line with previous research (Cox et al., 2001; 
Shen & Dillard, 2007), the loss-framed communication was perceived as signifi-
cantly more threatening than the gain-framed communication as assessed by one 
item asking participants to indicate the extent to which they thought the informa-
tion in the communication was threatening on a 7-point scale (1 = not threaten-
ing at all; 7 = very threatening), B = 1.35, t(38) = 3.51, p = .001, sr = .50. 
 
Measures 
 Base-line self-efficacy. To measure participants’ baseline self-efficacy 
to perform skin self-examination, one item, using a 7-point scale, asked partici-
pants: ‘If you would try to perform skin self-examination once a month, would 
you be able to do this?’ (1 = no, definitely not; 7 = yes, definitely). 
 Information acceptance. Five items assessed participants’ acceptance of 
the information. Participants rated the information on 7-point semantic differen-
tials as (1) very relevant to (7) not at all relevant; (1) very interesting to (7) not 
at all interesting; (1) very exaggerated to (7) not at all exaggerated; (1) very 
objective to (7) not at all objective. In addition, perceived manipulation was 
measured: participants rated their agreement with the statement: ‘The informa-
tion I received tried to manipulate my feelings’ on a 7-point scale (1 = I defi-
nitely agree; 7 = I definitely do not agree). The scores on the relevant, interest-
ing and objective items were mirrored and the five items combined to form an 
average information acceptance score (Cronbach’s α = .64). 
 Intention. Four items assessed participants’ intention to perform skin 
self-examination. Participants were asked to indicate whether they agreed with 
the statements ‘I intend to examine my skin once a month in the coming six 
months’ and ‘I am thinking about examining my skin once a month’, both on 7-
point scales (1 = I definitely do not agree; 7 = I definitely agree). They were also 
asked to indicate how likely it was that they would examine their skin once a 
month in the coming six months, and how likely it was that they would examine 
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their skin once a month in the future, both on a 7-point scale (1 = very unlikely; 7 
= very likely). From these four items an average score was calculated (α = .87). 
 
Data analysis 
Regression analyses tested the main effects of frame (coded as 0 = gain 
frame, 1 = loss frame), baseline self-efficacy and the Frame X Self-Efficacy in-
teraction term. To ensure that multicollinearity did not affect the results, individ-
ual scores on the self-efficacy measure were centred by subtracting the mean 
from each score (see Aiken & West, 1991). In case of a significant interaction 
effect, simple slope analyses were conducted to investigate the nature of the in-
teraction (for a more elaborate description of analysing interactions in multiple 
regression, see Aiken & West, 1991). 
 
 
Results 
 
Information acceptance 
Our analyses revealed that participants with higher self-efficacy showed 
higher ratings of information acceptance, B = .25, t(121) = 3.73, p < .001, sr = 
.32. In addition, participants had lower ratings of information acceptance after 
having received loss-framed as opposed to gain-framed information, although 
this difference was only marginally significant, B = -.27, t(121) = -1.86, p = .07, 
sr = .16. The interaction between frame and baseline self-efficacy did not con-
tribute significantly to the prediction of information acceptance, B = .16, t(120) = 
1.16, p = .25, sr = .10. 
 
Intention 
Regression analyses with intention as the dependent variable revealed 
that the interaction between frame and baseline self-efficacy contributed signifi-
cantly to the prediction of intention, B = .62, t(120) = 2.97, p < .01, sr = .25. 
Next, simple slope analyses were performed to analyse the main effect of frame 
for participants with high baseline self-efficacy (one SD above the mean of the 
centred baseline self-efficacy score) and for those with low baseline self-efficacy 
(one SD below the mean of the centred baseline self-efficacy score). Supporting 
our hypothesis, simple slope analyses showed that there was a significant effect 
of frame on intention for participants with high self-efficacy, such that loss-
framed communications resulted in a higher intention than gain-framed commu-
nications, B = .88, t(120) = 2.88, p < .01, sr = .24. For participants with low self-
efficacy, there was no significant difference between the gain- and loss-framed 
condition, B = -.49, t(120) = -1.50, p = .14, sr = -.13 (see Figure 6). 
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Figure 6 Regression slopes arising from the relationship between baseline 
self-efficacy and intention for participants who received a gain-framed 
communication versus those who received a loss-framed communication 
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Discussion 
 
The United States and other western countries have recently seen a rise 
in the incidence of skin cancer (American Cancer Society, 2008b). Given the fact 
that early diagnosis of skin cancer can enhance the patient’s chance of successful 
treatment, it is becoming increasingly important to inform the public about the 
benefits of early detection of cancer-related symptoms. Unfortunately, recent 
research shows that this can be a very challenging task (Ruiter, De Nooijer, Van 
Breukelen, Ockhuysen-Vermey, & De Vries, 2008). The present study investi-
gated whether the persuasiveness of  
communications promoting skin self-examination can be improved by message 
framing. In particular, we aimed to investigate under which circumstances gain- 
or loss-framed messages promoting skin self-examination are more persuasive. 
We hypothesised that loss-framed messages would be more persuasive 
than gain-framed messages, but only for participants with high self-efficacy to 
engage in monthly skin self-examination. When self-efficacy is low, threatening 
health-promoting messages might be processed defensively. The negative infor-
mation in loss-framed messages may therefore be avoided or dismissed, and as a 
result, loss-framed messages might lose their advantage over gain-framed mes-
sages. Our results supported this hypothesis. 
The analyses of information acceptance, our measure of defensive reac-
tions to the information, first revealed that participants with low self-efficacy 
were less likely to accept information about skin self-examination than those 
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with high self-efficacy, suggesting that they engaged in greater levels of defen-
sive processing than participants with high self-efficacy. Second, the loss-framed 
communication resulted in lower levels of information acceptance than the gain-
framed communication, indicating that the loss-framed communication cued 
more defensive reactions. The latter difference, however, was only marginally 
significant. These results suggest that the combination of having low self-
efficacy and receiving a loss-framed communication might render recipients of 
health promoting information particularly likely to process this information de-
fensively. The interaction between message frame and self-efficacy, however, 
was not significant.  
The analyses of intention showed that participants with high baseline 
self-efficacy to perform skin self-examination who read a loss-framed communi-
cation were more motivated to perform skin self-examination than those who 
read a gain-framed communication. For participants with low baseline self-
efficacy to perform skin self-examination, we found no differences in intention 
between the gain- and loss-framed conditions. 
The present study replicated the findings of a previous study which 
found that self-efficacy to quit smoking moderated the effects of gain- and loss-
framed anti-smoking communications among adult smokers (Van ’t Riet et al., 
2008). Our results suggest that this effect can be generalised across populations 
and across health domains. In organisational psychological research, studies have 
shown that people with high levels of self-efficacy set higher goals (Locke & 
Latham, 2002) and display greater task persistence than those with low self-
efficacy (Bandura & Cervone, 1986). In health behaviour research, self-efficacy 
has been found to be a major determinant of motivation to engage in healthy 
behaviour (De Vries & Backbier, 1994; Schwarzer, 1992; Strecher et al., 1986). 
Our results show that self-efficacy can also influence the differential effects of 
gain- and loss-framed health-promoting messages on intention to engage in 
healthy behaviour. 
In contrast with previous research that suggests that loss-framed infor-
mation is more persuasive than gain-framed information for disease-detection 
behaviours (e.g., Rothman & Salovey, 1997) but in line with recent meta-
analytic findings (O’Keefe & Jensen, 2006), we did not find an overall advan-
tage of loss-framed information. We propose that the absence of an overall fram-
ing effect in the present study once again highlights the importance of investigat-
ing possible moderators of message-framing effects. Our results suggest that 
self-efficacy qualifies as an important moderator. More generally, our findings 
raise questions as to whether the postulates of Prospect Theory can be effectively 
applied to message framing. In response to similar questions raised by O’Keefe 
& Jensen (2007), Latimer and colleagues (2007) have argued that Prospect The-
ory could still provide an adequate framework for studying message framing, but 
that researchers should focus less on whether the recommended behaviour serves 
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to prevent or detect illness, and more on the way the recipient perceives the be-
haviour. According to this reasoning, loss-framed information might be more 
effective to the extent that the recipient perceives the recommended behaviour as 
risky. Future studies should investigate this hypothesis. 
The present study was subject to certain limitations. First, our sample 
was predominantly female. Future studies should investigate whether the same 
results can be obtained by a more balanced or a male sample. Second, we opera-
tionalized defensive reactions as measures of participants’ information accep-
tance. Our assessment of information acceptance, however, had less than perfect 
internal consistency (α = .64). Also, there are various measures that can be used 
to assess defensive reactions, such as avoidance and fatalism (see for instance 
Rippetoe & Rogers, 1987) or more direct assessments, like the number of 
counter-arguments generated by recipients (Keller & Block, 1999) or reading 
time (Reed & Aspinwall, 1998). Although the results of a recent meta-analysis 
indicate that information acceptance is a reliable measure of defensive reactions 
(Good & Abraham, 2007), by using information acceptance scores only we may 
have overlooked other important defensive processes. Third, we measured self-
efficacy to perform skin self-examination. Evidence that a self-efficacy manipu-
lation could influence the effects of framed communications, however, would 
allow us to draw firmer conclusions about the causality of the effect. Given the 
correlational nature of our design, we cannot completely rule out that the effect 
of self-efficacy may have been due to the influence of other confounding vari-
ables, such as self-esteem or optimism. Also, we used a single-item assessment 
of self-efficacy. Future studies investigating the role of self-efficacy in message-
framing effects should employ more refined measures to assess self-efficacy. 
Finally, our study did not include a long-term follow-up, making it impossible to 
assess behavioural effects. Future research should investigate the long-term be-
havioural effects of framing and self-efficacy or should use proximal measures 
of behaviour, like willingness to register for a course in skin self-examination 
(cf. Ruiter, Verplanken, De Cremer, & Kok, 2001) or willingness to fill in a cou-
pon to receive additional information (cf. Detweiler, Bedell, Salovey, Pronin, 
Rothman, 1999). 
Future research that deals with these limitations might provide more in-
sight in the influence of self-efficacy on message framing effects. For instance, it 
could be worthwhile to identify sub-populations in which the moderating effect 
of self-efficacy is particularly likely to occur. For recipients that have a personal 
or family history of skin cancer, for example, messages about the negative con-
sequences of not performing skin self-examination might be particularly threat-
ening, making it more likely that self-efficacy will influence their reactions to-
wards these messages. In addition, future research should investigate whether the 
effect can be replicated with other disease-detection behaviours, such as breast 
self-examination or obtaining a mammography. 
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Despite these limitations, our findings underline the importance of self-
efficacy in persuasion. They suggest that self-efficacy, besides being a major 
determinant of motivation to engage in healthy behaviour (De Vries & Backbier, 
1994; Schwarzer, 1992; Strecher et al., 1986), can also influence the differential 
persuasive effects of gain- and loss-framed health-promoting messages. In addi-
tion, the results of this study suggest that health education interventions could 
take recipients’ self-efficacy into account. In line with the growing practice to 
tailor health-education interventions to recipients’ individual characteristics 
(Dijkstra & De Vries, 1999; Rimer & Kreuter, 2006; Ruiter, Kessels, Jansma, & 
Brug, 2006), the frame of a health-promoting communication could be tailored to 
recipients’ self-efficacy levels. 
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Chapter 7: Examining the Influence of Self-
Efficacy on Message-Framing Effects: Reduc-
ing Salt Consumption in the General Popula-
tion
13
 
Abstract: Health-promoting messages can be framed in terms of the gains asso-
ciated with healthy behaviour or the losses associated with unhealthy behaviour. 
Studies show inconsistent results as to which type of framing is more effective. 
In this study we investigated whether the effects of gain- and loss-framed mes-
sages promoting a low-salt diet would be moderated by participants’ self-
efficacy to decrease salt-intake. We hypothesized that loss-framed messages 
would more effectively decrease salt-intake than gain-framed messages, but only 
when participants had a high self-efficacy. A total of 575 adults, recruited from 
an Internet-panel, took part in the study. Half of the participants received self-
efficacy enhancing information whereas the other half received no such informa-
tion. After this self-efficacy manipulation half of the participants received a gain-
framed, and half of the participants received a loss-framed message promoting a 
low-salt diet. Salt consumption was assessed as the main outcome variable at a 
3-week follow-up. The results supported our hypothesis. The effect of the inter-
action between self-efficacy and framing on salt consumption was not mediated 
by measures of information acceptance and intention to reduce salt-intake. Our 
results suggest that messages stressing losses may be more effective than mes-
sages stressing gains, but only in persons with high self-efficacy. 
 
 
Introduction 
 
High salt intake is a major risk factor for the development of hyperten-
sion (Blaustein, Zhang, Chen, & Hamilton, 2006), which in turn is a key deter-
minant of cardiovascular disease (He & Whelton, 1999). Because cardiovascular 
disease accounts for approximately one-third of all deaths world-wide, the World 
Health Organization has recommended that individuals limit their intake of die-
tary sodium from all sources to less than 5 grams per day (WHO, 2003). In the 
Netherlands, average salt-intake is much higher, reaching approximately 8.8 
grams a day (Van den Hooven, Fransen, Jansen, & Ocké, 2007). A reduction in 
the total amount of consumed salt will reduce the prevalence of hypertension and 
of cardiovascular disease (Cook et al., 2007; Van den Hooven et al., 2007). Since 
it is imperative to develop effective public-health messages that can encourage 
people to reduce their salt-intake, the present study investigated whether the per-
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suasiveness of communications promoting a low-salt diet can be improved by 
message framing. 
Health messages can be framed in terms of the benefits of engaging in 
healthy behaviour (gain frame), or in terms of the costs of failing to engage in 
healthy behaviour (loss frame). Empirical studies have shown that gain- and 
loss-framed messages can have different effects on individuals’ self-protective 
actions or motivation to perform healthy behaviours, even when the persuasive 
information in gain- and loss-framed health messages is factually equivalent 
(Rothman, Bartels, Wlaschin, & Salovey, 2006; Rothman & Salovey, 1997). 
However, studies also show inconsistent results with regard to which type of 
framing is more persuasive (for meta-analyses see Kuhberger, 1998; O'Keefe & 
Jensen, 2006; 2007). One influential approach to the study of message framing 
has been to focus on the function of the recommended behaviour, making a dis-
tinction between behaviours that serve to prevent an illness (like exercising or 
quitting smoking) and behaviours that serve to detect an illness (like skin self-
examination or obtaining a mammography). According to Rothman and Salovey 
(1997), people perceive disease-prevention behaviours as relatively safe because 
they minimize the chance of falling ill. In contrast, people perceive disease-
detection behaviours as inherently risky because they entail the possibility of 
finding out that one is ill. Drawing from Prospect Theory (Kahneman, 2003; 
Kahneman & Tversky, 1984), Rothman and Salovey (1997) go on to suggest that 
gain-framed information is more persuasive when advocating disease-prevention 
behaviours because gain-framed information makes people risk-avers and thus 
more likely to engage in relatively safe disease-prevention behaviours. In con-
trast, they suggest that loss-framed information is more persuasive for disease-
detection behaviours, because loss-framed information makes people willing to 
take risks and thus more likely to engage in relatively risky disease-detection 
behaviours. A recent meta-analysis showed, however, that for behaviours serving 
to detect an illness, gain- and loss-framed messages were not differentially per-
suasive (O'Keefe & Jensen, 2006). For prevention behaviours a small advantage 
of gain-framed information was found, but this effect only occurred in a limited 
amount of studies on dental health (O'Keefe & Jensen, 2007). Thus, in contrast 
to Rothman and Salovey’s reasoning, and despite an impressive body of litera-
ture it is currently unclear how professionals should frame health-promoting 
messages. 
To explore the reasons for these unsatisfying results, research is needed 
that investigates under which circumstances gain- or loss-framed information is 
more persuasive. Research investigating possible moderating variables that can 
explain differences in the effects of gain- and loss-framed messages is indispen-
sable to deepening our understanding of message-framing effects on persuasion. 
The aim of the present study, therefore, was to investigate whether self-efficacy 
can moderate the effects of framed health-promoting messages. The concept of 
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self-efficacy is derived from social cognitive theory (Bandura, 1986) and refers 
to a person’s belief in her abilities to perform a given action. Drawing from fear-
appeal literature, we hypothesized that loss-framed messages might be more per-
suasive than gain-framed communications but only for recipients with high self-
efficacy.  
Loss-framed messages have been found to evoke a greater sense of 
threat than gain-framed messages (Cox, Cox, & Zimet, 2006; Shen & Dillard, 
2007; Van ’t Riet, Ruiter, Werrij, & De Vries, in press). Fear appeal research 
suggests that this greater sense of threat might increase persuasiveness, but only 
if recipients feel capable of averting the threat by performing the recommended 
action (Rogers, 1983; Stephenson & Witte, 1998; Witte, 1992; 1994; for an 
overview see Ruiter, Abraham, & Kok, 2001). If recipients have low self-
efficacy levels, however, this greater sense of threat may result in less message 
acceptance due to defensive avoidance and message derogation processes (cf. 
Witte, 1992). 
In two recent studies these assumptions were tested using framed anti-
smoking messages (Van 't Riet et al., 2008) and messages promoting breast self-
examination (Van 't Riet et al., in press). The results supported the hypothesis 
and demonstrated that self-efficacy moderated the influence of gain- and loss-
framed messages on intentions to perform healthy behaviour. In particular, loss-
framed communications were more persuasive than gain-framed communica-
tions for participants with high self-efficacy. For participants with low self-
efficacy, there was no difference in persuasiveness between gain- and loss-
framed communications. These two studies, however, suffered from two impor-
tant limitations. First, they both used self-report measures of self-efficacy, 
whereas evidence that a self-efficacy manipulation could moderate the effects of 
framed communications would allow us to draw firmer conclusions about the 
causality of the effect. Indeed, these studies cannot rule out that the effect of self-
efficacy was due to the influence of confounding variables, such as self-esteem 
or optimism. Second, neither of the two studies included a long-term follow-up, 
making it impossible to assess behavioural effects. From a public health point-
of-view it is important to investigate whether framing and self-efficacy can inter-
act to produce effects on actual health behaviour. 
In the present study, we aimed to investigate whether these previous 
findings could be replicated, making several adjustments in the study design to 
account for the limitations of the earlier studies. First, to provide a more robust 
test of our hypothesis and to be able to rule out alternative explanations, we used 
a self-efficacy manipulation instead of a self-efficacy assessment. Second, we 
included a three-week follow-up assessment to investigate whether self-efficacy 
could moderate the effects of framing on behaviour (in this case salt consump-
tion). 
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The Present Study 
Recently, a new theoretical framework to account for the effects of 
gain- and loss-framed messages has been proposed, based on Social Cognitive 
Theory (Bandura, 1986) and fear-appeal research (e.g., Ruiter, Abraham, & Kok, 
2001), hypothesizing that self-efficacy can moderate the impact of gain- and 
loss-framed messages (Van ’t Riet et al., 2008; in press). In the present study, 
this framework is tested using a self-efficacy manipulation, framed messages 
promoting a low-salt diet and a three-week follow-up measure of behaviour. Be-
cause for the purpose of the study it was especially important that the loss-
framed communication was perceived as more threatening than the gain-framed 
communication, we tested the effects of the gain- and loss-framed communica-
tions on perceived threat and negative affect in a pretest. Conducting manipula-
tion checks in separate pretests may be preferable to conducting them in the main 
experiment that examines the dependent variables (Perdue & Summers, 1986), 
especially when the manipulation check or dependent measure is meant to assess 
affectively laden constructs (see also Cox, Cox, & Zimet, 2006). The rationale 
for this is that manipulation checks placed before the dependent variables might 
influence the latter, whereas manipulation checks placed after the dependent 
variables might fail to detect stimulus effects. 
In the main experiment we tested the hypothesis that loss-framed mes-
sages would be more persuasive than gain-framed messages, but only for partici-
pants with high self-efficacy. For participants with low self-efficacy we pre-
dicted that loss-framed messages would not be more persuasive than gain-framed 
messages because the greater sense of threat conveyed by the loss-framed as 
compared to the gain-framed message would make them react defensively. The 
main experiment had three main outcome measures. Information acceptance was 
assessed as a measure of defensive reactions to the health-promoting informa-
tion. Although there is no current ‘gold standard’ for the measurement of defen-
sive processing, a recent meta-analysis (Good and Abraham, 2007) indicated that 
measuring information acceptance is a valid way to assess defensive reactions. 
Intention to reduce salt-intake was assessed at an immediate follow-up and salt-
intake was assessed at a three-week follow-up. 
 
 
Pretest 
 
Method 
Procedure and Design. Potential participants were recruited from a 
Dutch Internet research panel. The only inclusion criterion was that participants 
had to be at least 18 years of age. In total, 390 participants took part in the study. 
Participants received a persuasive communication encouraging them to reduce 
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their salt consumption and afterwards filled out the manipulation check meas-
ures. 
Participants. The sample consisted of 51.0% women (199 vs 191 
males), and age ranged from 18 to 83 years, with a mean age of 49.0 years (SD = 
15.6). In total, 142 participants had a high education, 134 had a medium educa-
tion, and 114 had a low education. In the complex schooling system in the Neth-
erlands, a low education level refers to primary or basic vocational school, a me-
dium education level refers to secondary vocational school or high school, and a 
high education level refers to advanced vocational school or university. 
Framing manipulation. The persuasive communication either stressed 
the advantages of a low-salt diet or the disadvantages of a high-salt diet. The full 
texts are available in Appendix E. 
Manipulation checks. To measure perceived threat one item assessed 
the extent to which participants thought the information was threatening (1 = not 
at all threatening; 7 = very threatening), one item assessed the extent to which 
participants thought the information was frightening (1 = not at all frightening; 7 
= very frightening), and one item assessed whether the information was reassur-
ing (1 = not at all reassuring; 7 = very reassuring). These items were used sepa-
rately in the analysis. Furthermore, eight items assessed negative affect, asking 
participants to indicate the extent to which the information made them feel (1) 
very tense to (7) not at all tense; (1) very uneasy to (7) not at all uneasy; (1) very 
worried to (7) not at all worried; (1) very afraid to (7) not at all afraid; (1) very 
disappointed to (7) not at all disappointed; (1) very sad to (7) not at all sad; (1) 
very depressed to (7) not at all depressed. These items were reversed to create an 
average negative affect score (α = .96). 
 
Results 
A series of t-tests revealed that the loss-framed communication was 
perceived as more threatening than the gain-framed communication (M = 4.1 vs. 
M = 3.1; t = 6.11, p < .001). Furthermore, the loss-framed communication was 
perceived as more frightening (M = 4.0 vs. M = 3.0; t = 6.51, p < .001), less re-
assuring (M = 3.4 vs. M = 4.4; t = 7.22, p < .001), and resulted in higher levels of 
negative affect (M = 2.9 vs. M = 2.4; t = 3.82, p < .001). 
 
Discussion 
The hypothesis that self-efficacy moderates message-framing effects 
depends on the assumption that loss-framed messages are perceived as more 
threatening than gain-framed messages. The results of the pretest showed that for 
the messages that were designed in the present study this was indeed the case. In 
the main experiment we now used these messages to test our main hypothesis. 
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Main Experiment 
 
Method 
Procedure and Design. Potential participants were recruited from a 
Dutch Internet research panel. Out of a total of approximately 19,000 people in 
the Internet panel, 900 adults were invited to participate in the study. The panel 
is representative of the total Dutch population with regards to age, gender, educa-
tion and region. The only inclusion criterion was that participants had to be at 
least 18 years of age. In total 575 participants accepted this invitation and took 
part in the study. Following acceptance of the invitation, they immediately ac-
cessed the first part of the study. This consisted of a baseline questionnaire as-
sessing salt consumption. Next, participants received a communication encour-
aging them to reduce their salt intake. In the high self-efficacy condition, the 
communication emphasized that it is easy to reduce salt intake and stressed vari-
ous possibilities to reduce salt-intake (e.g., ‘Instead of salt, you can put vinegar 
on your vegetables and salads’). In the low self-efficacy condition, participants 
did not receive this self-efficacy enhancing information. The full text of the self-
efficacy manipulation is available in Appendix F. Next, participants received a 
persuasive communication about salt-intake, which was either gain- or loss-
framed. The gain- and loss-framed messages used in the main experiment were 
the same messages that were used in the pretest (Appendix E). 
Participants were randomized into the four conditions of the 2 (self-
efficacy) x 2 (framing) between-participants design by means of a random-
number generator, resulting in 145 participants in the low self-efficacy / gain-
frame condition, 146 participants in the low self-efficacy / loss-frame condition, 
143 participants in the high self-efficacy / gain-frame condition, and 141 partici-
pants in the high self-efficacy / loss-frame condition. 
After participants received the persuasive communication, they received 
the immediate post-test questionnaire, which included a manipulation check of 
the self-efficacy manipulation, and measures of information acceptance and in-
tention. Three weeks after the first measurement, they were sent an email, invit-
ing them to participate in the follow-up measurement, which assessed salt-intake. 
No reminder was send in case of non-response. In total, 516 participants took 
part in the follow-up measurement (89.7% response rate). 
Participants. Most participants were female (306 vs 269 males), and 
age ranged from 19 to 88 years, with a mean age of 49.3 years (SD = 15.6). In 
total, 166 participants had a high education, 240 had a medium education, and 
169 had a low education. 
 Baseline measures. To measure participants’ baseline salt-intake, an 
index score of salt consumption was created (this is in line with previous re-
search; cf. Smerecnik, Mesters, De Vries, & De Vries, in preparation) four items 
assessed various eating habits that could influence the total intake of sodium. 
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First, participants were asked: ‘Do you generally eat salty meals?’ (1 = no, never; 
5 = yes, very often). Next, participants were asked to indicate whether they gen-
erally consumed a lot of salt (1 = no, not at all; 5 = yes, very), and whether they 
often added salt during cooking (1 = no, never; 5 = yes, always). Next, partici-
pants were asked on how many of the previous seven days they had added salt to 
their meal. These four items were added up to create a salt-consumption index. 
Post-test measures. To check whether the manipulation of self-efficacy 
had been successful, eight manipulation checks assessed participants’ post-test 
self-efficacy to reduce their salt-intake. First, five items asked participants to 
indicate on a 7-point scale whether they agreed with the statements: ‘Eating less 
salt is easy’, ‘There are plenty of alternatives for salt’, ‘I know how to season my 
dinner without salt’, ‘If I would attempt to eat less salt, I would know which 
products to use to give flavour to my dinner’, ‘I can cook a nice meal without 
salt if I want to’ (1 = I totally disagree; 7 = I totally agree). Next, three items 
asked participants to indicate whether they thought they would succeed to eat 
less salt, whether they thought they would succeed to eat less salt in the coming 
week, and whether they thought they would succeed to eat less salt in the coming 
year, if they would try this (1 = No, would certainly not succeed; 7 = Yes, would 
certainly succeed). From these items, an average self-efficacy score was created 
(α = .91). 
Eight items assessed information acceptance by asking participants to 
indicate the extent to which they thought the information was true (1 = Very true; 
7 = Not at all true), objective (1 = Very objective; 7 = Not at all objective), con-
vincing (1 = Very convincing; 7 = Not at all convincing), relevant (1 = Very rele-
vant; 7 = Not at all relevant), believable (1 = Very believable; 7 = Not at all be-
lievable), useful (1 = Very useful; 7 = Not at all useful), and interesting (1 = Very 
interesting; 7 = Not at all interesting). Furthermore, one item asked participants 
to indicate the extent to which participants agreed with the information (1 = I 
totally agree; 7 = I totally disagree). After we reversed the scores of all items, 
the scores on the eight items were averaged to create an information acceptance 
score (α = .94). 
Six items were used to assess intention to eat less salt, using a 7-point 
scale. One item asked participants ‘how likely is it that you will eat less salt in 
the future?’ (1 = Very likely; 7 = Very unlikely). One item asked participants: 
‘how likely is it that you will eat less salt in the coming week?’ (1 = Very likely; 
7 = Very unlikely). Two items asked participants whether they planned to eat less 
salt in the future and in the coming week. One item asked participants whether 
they considered eating less salt in the future and one item asked participants 
whether they were sure that the would eat less salt in the coming week (1 = Cer-
tainly; 7 = Certainly not). Scores on the intention items were reversed and an 
average intention score was calculated (α = .96). 
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Follow-up. To assess behaviour at the three-week follow-up measure-
ment, the same four items were used as in the baseline questionnaire. 
Data analysis. Regression analyses tested the main effects of self-
efficacy (coded as 0 = low self-efficacy, 1 = high self-efficacy), frame (coded as 0 
= gain frame, 1 = loss frame), and the frame by self-efficacy interaction term on 
the self-efficacy manipulation checks, information acceptance, intention, and 
behaviour. In case of a significant interaction effect, simple slope analyses were 
conducted to investigate the nature of the interaction (for a more elaborate de-
scription of analysing interactions in multiple regression, see Aiken & West, 
1991). 
 
Results 
Randomization check. To test whether randomization had been success-
ful, one-way ANOVAs and chi-square analyses were performed. The analyses 
showed that there were no significant differences between conditions with re-
gards to age, gender, education and baseline salt-consumption, ps > .65.  
Attrition analyses. Logistic regression analyses were performed with 
dropout as the dependent variable to investigate whether frame, self-efficacy, the 
interaction between frame and self-efficacy, salt consumption at baseline and 
education predicted dropout from loss to follow-up. Participants in the loss-
frame condition were less likely to drop-out than participants in the gain-frame 
condition (5.9% of participants were lost to follow-up in the loss-frame condition 
versus 14.6% in the gain-frame condition; OR = .36, Wald = 11.28, p = .001). 
The other variables did not have significant contributions to the prediction of 
dropout, ps > .14. 
Self-efficacy manipulation check. The results of the linear regression 
analyses showed that, in line with expectations, participants in the high self-
efficacy condition had higher post-test self-efficacy than participants in the low 
self-efficacy condition, B = .28, t(572) = 2.84, p < .01. There were no significant 
effects of frame or the frame by self-efficacy interaction term, ps > .43. 
Information acceptance. Contrary to our hypotheses, the analyses re-
vealed no effects of self-efficacy condition, frame, or the frame by self-efficacy 
interaction term on information acceptance, ps > .11. 
Intention. Regression analyses with intention as the dependent variable 
revealed that neither self-efficacy, nor frame, nor the frame by self-efficacy in-
teraction term contributed significantly to the prediction of intention, ps > .11.  
Behaviour. Regression analyses with salt consumption at follow-up as 
the dependent variable revealed that the interaction between frame and baseline 
self-efficacy contributed significantly to the prediction of behaviour, B = -1.49, 
t(512) = -2.29, p < .05. Next, simple slope analyses were performed to analyse 
the main effect of frame for participants in the low self-efficacy condition and 
participants in the high self-efficacy condition. Supporting our hypothesis, loss-
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framed communications resulted in lower salt consumption than gain-framed 
communications for participants in the high self-efficacy condition, B = -.94, 
t(512) = -2.03, p < .05. For participants in the low self-efficacy condition, there 
was no significant difference between the gain- and loss-framed condition, B = 
.56, t(512) = 1.21, p = .23 (see Figure 7). 
 
 
Discussion 
 
In the present paper, it was hypothesized that loss-framed messages 
would result in stronger intentions to reduce salt intake and in actual health-
behaviour change than gain-framed messages but only for participants with high 
self-efficacy to decrease salt consumption. When self-efficacy is low, threatening 
health-promoting messages might be processed defensively, the negative infor-
mation in loss-framed messages may therefore be avoided or dismissed and as a 
result loss-framed messages might lose their advantage over gain-framed mes-
sages. Our results partly supported this hypothesis. The results of the pretest 
showed that the loss-framed message was perceived as more threatening than the 
gain-framed message. Furthermore, the results of the main experiment showed 
that loss-framed information resulted in a lower salt-intake after three weeks, but 
only for those participants who received the self-efficacy enhancing information. 
However, the analyses of information acceptance, our measure of defensive reac-
tions to the information, did not yield evidence that the loss-framed information 
evoked more defensive reactions than the gain-framed information. Since our 
hypothesis relied on the assumption that loss-framed information results in 
greater defensive reactions, the lack of evidence in this regard hinders interpreta-
tion of our results. The results of the analyses for intention similarly did not yield 
the hypothesized results. Thus, the effects of framing and self-efficacy on behav-
iour were not mediated by information acceptance and intention. 
Previous studies have also failed to identify mediators of framing ef-
fects. For instance, in a study investigating the effects of framing and ethnic tar-
geting on mammography use, Schneider and colleagues (2001a) tested the medi-
ating effect of numerous psychosocial variables, such as risk perceptions, self-
efficacy, outcome efficacy, attitudes, social norms, and intentions, but none of 
these variables was influenced by framing, and thus did not qualify as a potential 
mediator of the effect on behaviour that was found at a six-month follow-up. 
Similarly, Banks and colleagues (1995) found effects of framing on behaviour, 
but failed to find an effect on intention (for similar results see Detweiller, Bedell, 
Salovey, Pronin, & Rothman, 1999; Rothman, Martino, Bedell, Detweiller, & 
Salovey, 1999). It seems that, on some occasions, framing can have psychologi-
cal effects on recipients that are too subtle to be assessed with self-report post-
test questionnaires, but stable enough to affect behavioural decisions. Future 
Thesis_Van_t_Riet_v3.pdf   101 30-6-2009   11:18:11
Chapter 7 94
studies should investigate how framing exerts influence on behaviour, for in-
stance by testing whether framing is capable of affecting implicit versus explicit 
attitudes. 
 
 
Figure 7 Regression slopes arising from the relationship between self-
efficacy and salt consumption for participants who received a gain-framed 
communication versus those who received a loss-framed communication 
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With regards to intention, the present study failed to replicate the find-
ings of two previous studies which found that self-efficacy moderated the effects 
of gain- and loss-framed communications on participants’ health intentions (Van 
't Riet et al., 2008; in press). However, we found evidence for an effect of self-
efficacy and framing on behaviour, which from a health-promotion perspective is 
a far more important outcome. In addition, an important strength of the present 
study is the fact that we used a self-efficacy manipulation instead of a self-report 
assessment of self-efficacy, offering ground for stronger conclusions on the cau-
sality of the effect. Thus, the results of the present study, together with the results 
of two previous studies (Van ’t Riet et al., 2008; in press), strongly suggest that 
self-efficacy can influence the differential effects of gain- and loss-framed 
health-promoting messages on persuasion. 
The present study was subject to certain limitations. First, we operation-
alized defensive reactions as measures of participants’ information acceptance. 
There are various other measures that can be used to assess defensive reactions, 
however, such as avoidance and fatalism (see for instance Rippetoe & Rogers, 
1987) or more direct assessments, like the number of counter-arguments gener-
ated by recipients (Keller & Block, 1999) or reading time (Reed & Aspinwall, 
1998). Although the results of a recent meta-analysis indicate that information 
acceptance is a reliable measure of defensive reactions (Good & Abraham, 2007) 
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by using information acceptance scores only we may have overlooked other im-
portant defensive processes. Second, we constructed an index to assess salt con-
sumption, but we did not gather data to investigate the validity and reliability of 
this measure. While objective measures, using for instance biochemical (e.g., 
Sanchez Castillo, Seidell, & James, 1987) or behavioural (e.g., Miller et al., 
1998) procedures, are generally more suitable for assessing total salt intake, self-
report may also be used to assess salt use in cooking and at the table (Sproston & 
Primatesta, 2004; cf. Smerecnik, Mesters, De Vries, & De Vries, in preparation). 
Still, further research is needed to increase validity and reliability of current salt-
consumption measurements (cf. Parkington & Roussos, 2008).  
Despite these limitations, our findings underline the importance of self-
efficacy in persuasion. They suggest that self-efficacy, besides being a major 
determinant of motivation to engage in healthy behaviour (De Vries & Backbier, 
1994; Schwarzer, 1992; Strecher, DeVellis, Becker, & Rosenstock, 1986), can 
also influence the differential persuasive effects of gain- and loss-framed health-
promoting messages. In addition, the results of this study suggest that health 
education interventions could use a combination of self-efficacy information and 
loss-framed information to increase the effectiveness of health-education inter-
ventions. 
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Chapter 8: Investigating the Effects of Message 
Framing in High- and Low-Threat Informa-
tion
14
 
Abstract: Health-promoting messages can be framed in terms of the gains that 
are associated with healthy behaviour (gain-framed) or the losses that are associ-
ated with unhealthy behaviour (loss-framed). In the present research we exam-
ined whether the effect of message frame is different for low- versus high-threat 
information, hypothesizing that a gain frame might be more persuasive for low-
threat information whereas a loss frame might be more persuasive for high-threat 
information. Study 8.1 (N = 98) used framed information advocating physical 
activity and found that gain-framed information resulted in higher ratings of in-
formation acceptance, particularly when the information was of a low-threat na-
ture. Study 8.2 (N = 99) used framed messages advocating a reduction in alcohol 
intake and found that gain-framed information resulted in more positive atti-
tudes, but only when the information was of a low-threat nature. No advantage of 
loss frames was found in the high-threat condition. Results suggest that the ef-
fects of gain- and loss-framed messages are dependent on the nature of the in-
formation that is conveyed in the message. 
 
 
Introduction 
 
Health promoting messages usually stress the value of healthy behav-
iour, but they can do this in several ways. In particular, the message can be 
framed in terms of the benefits of engaging in the behaviour (gain frame) or in 
terms of the costs of failing to engage in the behaviour (loss frame). Research 
has shown that these frames can have a different persuasive impact, even when 
the different frames are applied to objectively equivalent information (see for 
instance Broemer, 2004; Cox, Cox, & Zimet, 2006; Rothman, Bartels, Wlaschin, 
& Salovey, 2006; Rothman & Salovey, 1997; Van 't Riet, Ruiter, Werrij, & De 
Vries, 2008). Unfortunately, studies show inconsistent results with regard to 
which type of framing is more persuasive. A recent meta-analysis showed that 
for behaviours serving to detect an illness gain- and loss-framed messages were 
not differentially persuasive (O'Keefe & Jensen, 2006). For behaviours serving 
to prevent an illness a small advantage of gain-framed information was found, 
although this effect seemed mainly due to a limited amount of studies on dental 
health (O'Keefe & Jensen, 2007). Thus, despite an impressive body of literature, 
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it is currently unclear how health-care professionals should frame persuasive 
messages. 
In the present research we tried to shed some light on the inconsistent 
findings in the message-framing literature by investigating under which circum-
stances gain- or loss-framed information is more persuasive. In particular, since 
little is known about whether message-framing effects vary as a function of mes-
sage content (Rothman et al., 2006), we tried to expand our understanding of 
framing effects by focusing on the role of conveyed threat. In two experiments, 
we tested whether the persuasive effects of gain- and loss frames differ between 
high- and low-threat health-promoting information. 
Numerous scholars have investigated moderators of message-framing 
effects. Rothman and Salovey (1997; Rothman et al., 2006), for instance, have 
proposed that the effect of framing is contingent on the function of the behaviour 
that is promoted, differentiating between illness-prevention behaviour (e.g., ex-
ercising) and illness-detection behaviour (e.g., performing skin self-
examination). Drawing from Prospect Theory (Kahneman & Tversky, 1979; 
Tversky & Kahneman, 1981) they argue that gain-framed information triggers 
people to be risk-averse while loss-framed information triggers people to be risk-
seeking. Since people perceive prevention behaviours as inherently risk-averse 
(because prevention behaviours serve to reduce the risk of falling ill), gain-
framed information should be more persuasive when advocating prevention be-
haviour. Since detection behaviours are perceived as inherently risky (because 
detection behaviour may entail the risk of having to cope with bad news) loss-
framed information should be more persuasive than gain-framed information in 
advocating detection behaviour. As mentioned above, however, recent meta-
analytic findings (O'Keefe & Jensen, 2006; 2007) are not in line with this hy-
pothesis. In response, Latimer and colleagues (Latimer, Salovey, & Rothman, 
2007) have argued that the way people perceive a health behaviour (i.e., as a 
relatively safe or relatively risky behaviour) is of particular importance: when 
people perceive a behaviour as safe, irrespective of whether it prevents or detects 
illness, gain-framed information should be more persuasive, whereas when peo-
ple perceive a behaviour as risky, loss-framed information should be more per-
suasive (see also Apanovitch, McCarthy, & Salovey, 2003). 
Another approach to the study of message framing has been the focus 
on individual differences in recipients’ approach and avoidance orientation (Ger-
end & Shepherd, 2007; Mann, Sherman, & Updegraff, 2004; Sherman, Mann, & 
Updegraff, 2006). In a series of recent studies, Mann and colleagues (2004; 
Sherman et al., 2006; Updegraff, Sherman, Luyster, & Mann, 2007) used a ques-
tionnaire developed by Carver and White (1994) to measure the strength of par-
ticipants’ approach and avoidance orientation. They then provided participants 
with framed information advocating dental hygiene behaviours. The results of 
their studies showed that for recipients with a predominant approach orientation, 
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gain-framed information was more persuasive than loss-framed information 
whereas the reverse was true for recipients with a predominant avoidance orien-
tation. They argued that persuasion is most likely to occur when the frame of the 
health-promoting information is congruent with the recipients motivational ori-
entation. 
Message-framing research has investigated the moderating influence of 
various variables. The function of the promoted behaviour, perceptions of the 
behaviour as safe versus risky, and individual differences in approach and avoid-
ance orientation are three particularly noteworthy examples. Other examples are 
mode of processing (Maheswaran & Meyers Levy, 1990; Meyers Levy & 
Maheswaran, 2004), ambivalence (Broemer, 2002), ease of imagination (Broe-
mer, 2004), and self-efficacy (Van ’t Riet, Ruiter, Werrij, & De Vries, 2008). It 
is also conceivable, however, that message framing effects are dependent on the 
content of the framed message. Although this possibility has received little atten-
tion until now (Rothman et al., 2006), finding that message content interacts with 
message framing can have important implications for practice. For instance, if 
research would show that low-threat information is particularly persuasive when 
it is gain-framed as opposed to loss-framed, these findings could result in clear 
recommendations for health-care professionals designing low-threat messages. 
In one study that did focus on message content, Gerend and Cullen 
(2008) investigated the effects of gain- and loss-framed messages about alcohol 
use, stressing either the long-term consequences or the short-term consequences 
of (not) drinking. They found that gain-framed messages were more persuasive, 
but only when stressing the short-term consequences of not drinking. The present 
research tries to expand this line of research, also focusing on the influence of 
message content. We investigated the effects of framing for information that is of 
a high- versus a low-threat nature. Thus, in the present study we combined mes-
sage-framing research and fear-appeal research. 
 
Fear appeals and framing 
Numerous studies tested the effects of fear appeals on measures of atti-
tudes, intention and behaviours (for overviews see Eagly & Chaiken, 1993; 
Ruiter, Abraham, & Kok, 2001). A fear appeal is a persuasive message attempt-
ing to arouse fear to promote precautionary motivation and self-protective action 
(Rogers, 1983). Under certain circumstances, such as a high perceived efficacy 
(Ruiter, Abraham, & Kok, 2001) evoking fear can enhance a message’s persua-
sive power (Mongeau, 1998; Witte & Allen, 2000). So far, only one study to our 
knowledge investigated the combined effects of fear appeals and message fram-
ing (Ruiter, Kok, Verplanken, & Van Eersel, 2003). The results of this study 
showed that for participants who had received high-threat information concern-
ing the consequences of breast cancer loss-framed information promoting breast 
self-examination was more persuasive than gain-framed information. For partici-
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pants who had received low-threat information no difference between gain- and 
loss-framed information was found. Ruiter and colleagues, however, manipu-
lated threat by having participants read high- or low-threat messages before they 
read the framed information. In the present research, we combined the threaten-
ing information and the framed information into one message, manipulating 
threat and frame at the same time. Following the finding that congruence be-
tween the recipient’s motivational orientation and message frame can enhance 
persuasion (e.g., Mann et al., 2004), we investigated whether congruence be-
tween message content and message frame can also enhance persuasion. In line 
with the results by Ruiter and colleagues (2003) we hypothesized that persuasion 
is most likely if the message frame is congruent with the message content. We 
thus hypothesized that a gain-frame is more persuasive for low-threat informa-
tion, whereas a loss frame is more persuasive for high-threat information. 
 
The Present Research 
We conducted two experiments in which participants read information 
that had either low- or high-threat content and that was either gain- or loss-
framed. We hypothesized that persuasion is most likely if the message frame is 
congruent with the message content and that a gain frame is more persuasive for 
low-threat information whereas a loss frame is more persuasive for high-threat 
information. This research was approved by the Medical Ethical Committee of 
Maastricht University. 
 
 
Study 8.1 
 
Method 
Procedure and design. Participants were recruited in the restaurant 
buildings of Maastricht University. Any student sitting at a restaurant table dur-
ing lunchtime was eligible. Ninety-eight students agreed to take part and filled in 
a questionnaire. These students received a booklet (A4-format) containing an 
introduction to the study and a six-page questionnaire. Each of the six pages 
started with a statement about physical activity, followed by three questions 
about participants’ acceptance of the statement. All participants received the 
same six statements, but three stressed relatively non-threatening consequences 
of (not engaging in) physical activity, such as (not) feeling energized, whereas 
the other three stressed relatively threatening consequences such as reducing 
(increasing) the risk of cardiovascular disease. Thus, threatening content consti-
tuted a within-subjects manipulation and all participants reacted to both the high- 
and low-threat content. To avoid sequence effects, the order of the statements 
was varied randomly across participants. Furthermore, participants were ran-
domly assigned to one of two conditions. In the gain-frame condition, the state-
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ments participants received were gain-framed; conversely, in the loss-frame con-
dition the statements were loss-framed. One example of a low-threat gain-framed 
[loss-framed] statement on physical activity was ‘If I am [in]sufficiently active, I 
will feel more [less] energized.’ One of the high-threat gain-framed [loss-
framed] statements read ‘If I am [in]sufficiently active, I will have a smaller 
chance [greater risk] of cardiovascular disease.’ Pilot studies showed that these 
statements were judged as credible.The experiment used a 2 (within-participants: 
low-threat content vs. high-threat content) x 2 (between-participants: gain- vs. 
loss-frame) design with information acceptance as the outcome variable of inter-
est.  
Information Acceptance. Three items following each statement assessed 
information acceptance using a semantic differential with a 10-point scale. Spe-
cifically, they assessed the extent to which participants agreed with the statement 
(1 = totally agree; 10 = totally disagree) and rated the statements as exaggerated 
(1 = very exaggerated; 10 = not at all exaggerated) or relevant (1 = very rele-
vant; 10 = not at all relevant). The scores on the agreement and relevance items 
were reversed to create an average information acceptance score. To investigate 
the internal consistency of this scale, Cronbach’s alpha was calculated for each 
statement separately and ranged from α = .66 to α = .84. The average internal 
consistency was α = .73. 
Statistical analysis. Linear multilevel analyses were used to account for 
the fact that items were clustered within individuals. In Step 1 of the analyses, 
the effects of frame (coded as 0 = gain frame, 1 = loss frame) and threat (0 = 
low-threat content, 1 = high-threat content) were investigated. In Step 2, the 
frame by threat interaction term was entered into the analysis. In the event of a 
significant interaction effect, the effect of frame was investigated for the non-
threatening and threatening statements separately by means of simple effects 
analyses (Aiken & West, 1991). We used the Mixed Linear Models module 
within the software package SPSS 13.0. 
 
Results and Discussion 
In Step 1 of the analysis, frame contributed significantly to the predic-
tion of information acceptance, such that gain-framed statements resulted in 
higher ratings of information acceptance than loss-framed statements, B = -1.18, 
t = -5.39, p < .001. Also, statements with high-threat content evoked significantly 
higher levels of information acceptance than statements with low-threat content, 
B = 1.29, t = 7.99, p < .001. In Step 2, there was a significant frame by threat 
interaction effect, B = .74, t = 2.36, p < .05. In the low-threat content condition, 
gain-framed statements resulted in higher levels of information acceptance than 
loss-framed statements, B = -1.68, t = -5.51, p < .001. In the high-threat content 
condition, gain-framed statements also resulted in significantly higher levels of 
information acceptance, although this effect was smaller, B = -.93, t = -3.84, p < 
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.001. Thus in both the low- and the high-threat condition, gain-framed informa-
tion was more convincing than loss-framed information, but this effect was par-
ticularly pronounced for the low-threat statements (see Figure 8.1). 
 
 
Figure 8.1 Regression slopes arising from the relationship between threat 
and information acceptance for participants who received gain- versus loss-
framed information in Study 8.1 
5
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These results show that threat can moderate the effect of frame on in-
formation acceptance. These findings need replication, however, before we can 
draw any strong conclusions. For one, the strong main effect of threat makes the 
interaction between frame and threat difficult to interpret. Close inspection of 
Figure 8.1 leaves room for the possibility that this interaction was the result of a 
ceiling effect. Moreover, Study 8.1 was subject to several limitations. First, the 
fact that we used a within-participants manipulation of threat makes it difficult to 
compare our results to other message framing studies, the majority of which have 
used between-participants manipulations. Second, the research setting of Study 
8.1 (the university restaurant during lunchtime) limited experimental control, and 
although we instructed participants to fill out the questionnaires individually, we 
can not be sure that all participants refrained from communicating with each 
other during the procedure. Third, we assessed participants’ acceptance of the 
information. Although perceived effectiveness, a measure akin to information 
acceptance, has been shown to be substantially correlated with actual effective-
ness (Dillard, Weber, & Vail, 2007), finding effects of framing on information 
acceptance is less relevant than, for instance, finding effects on attitude or inten-
tion. To be able to draw stronger conclusions, therefore, we aimed to replicate 
these effects in Study 8.2, making several changes as compared with Study 8.1. 
First, we used written framed messages consisting of 379 and 389 words instead 
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of single framed statements. Second, to increase experimental control, we con-
ducted Study 8.2 in our research lab. Third, we assessed participants’ attitude 
towards and intention to engage in the recommended behaviour. Given the high 
prevalence of binge drinking in student populations (Goldman, Boyd, & Faden, 
2002) we used framed messages about alcohol use as the framed materials. 
 
 
Study 8.2 
 
Method 
Participants. University students listed in a database of voluntary re-
search participants were invited by email to take part in the experiment. In total, 
114 students participated in the experiment in exchange for €5. Fifteen partici-
pants indicated that they never drank alcohol and were excluded from the analy-
ses. Among the remaining 99 participants, most were female (83 vs 16 males) 
and age ranged from 18 to 28 years, with a mean age of 21.0 years (SD = 1.9). 
Design and procedure. The present study used a 2 (threat: high-threat 
content vs low-threat content) X 2 (frame: gain frame vs loss frame) between-
participants design. Participants were scheduled to visit the laboratory, and were 
seated in individual booths. We told participants that they were about to partici-
pate in a study to test health education materials that we had designed for use ‘on 
the Internet’. Next, we provided participants with a persuasive communication 
about alcohol, which had either high-threat or low-threat content and was either 
gain- or loss-framed. After reading it, participants completed the dependent 
measures, then were debriefed and received their fee. 
Persuasive communication. For the present study, we designed short 
communications of 379 and 389 words, consisting of either high-threat or low-
threat content and stressing either the benefits of not drinking too much (gain 
frame), or the costs of drinking too much (loss frame). The full texts are avail-
able in Appendix G. 
Outcome measures. To assess the effects of the threat and frame ma-
nipulations, we conducted two manipulation checks. To assess whether the ma-
nipulation of threat had been successful, one item asked participants to indicate 
the extent to which they found the message threatening (1 = very threatening; 7 
= not threatening at all). To assess whether the manipulation of frame had been 
successful, one item asked participants to indicate the extent to which they found 
that the message had a positive tone (1 = very positive; 7 = very negative). 
Six items were used to assess attitude towards reducing alcohol intake, 
asking participants to indicate the extent to which they rated drinking less alco-
hol as (1) very good vs. (7) very bad, (1) very healthy vs. (7) very unhealthy, (1) 
very nice vs. (7) not at all nice, (1) very much worth the effort vs. (7) not worth 
the effort at all, (1) very important vs. (7) very unimportant, (1) very sensible vs. 
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(7) not sensible at all. After scores on the attitude items were reversed, an aver-
age score was created (α = .81). 
Six items were used to assess intention to reduce alcohol intake. One 
item asked participants ‘how likely is it that you will drink less alcohol in the 
future?’ (1 = Very likely; 7 = Very unlikely). One item asked participants: ‘how 
likely is it that you will drink less alcohol in the coming week?’ (1 = Very likely; 
7 = Very unlikely). Two items asked participants whether they planned to drink 
less alcohol in the future and in the coming week. One item asked participants 
whether they considered drinking less alcohol in the future and one item asked 
participants whether they were sure that the would drink less alcohol in the com-
ing week. These four items used a 7-point scale (1 = certainly; 7 = certainly not). 
Scores on the intention items were reversed such that a high score indicated a 
strong intention to drink less alcohol and an average intention score was calcu-
lated (α = .91). 
Statistical analysis. Linear regression analyses tested the main effects of 
threat (coded as 0 = low threat; 1 = high threat) and frame (coded as 0 = gain 
frame, 1 = loss frame), and the threat by frame interaction term on the manipula-
tion checks, attitude, and intention. In case of a significant interaction effect, 
simple slope analyses were conducted to investigate the nature of the interaction 
(Aiken & West, 1991). 
 
Results 
Manipulation checks.  Results of a linear regression analysis 
showed that the high-threat information was perceived as significantly more 
threatening than the low-threat information, B = -.60, t(111) = -2.53, p < .05. 
Frame did not contribute significantly to the prediction of perceived threat, B = -
.37, t(111) = -1.58, p = .12, nor did the threat by frame interaction, B = .10, 
t(110) = .22, p = .83. Next, we set out to investigate whether the manipulation of 
frame had been successful. Results showed that the gain-framed communication 
was perceived as more positive than the loss-framed communication, B = 1.33, 
t(111) = 5.10, p < .001. In addition, the low-threat communication was perceived 
as significantly more positive than the high-threat communication, B = .86, 
t(111) = 3.27, p < .01. There was no significant interaction effect, B = -.33, 
t(110) = -.63, p = .53. 
Attitude. In Step 1 of the analyses, neither frame nor threat had a sig-
nificant effect on attitude, ps > .22. In Step 2, regression analyses revealed that 
the interaction between threat and frame contributed significantly to the predic-
tion of attitude, B = .62, t(95) = 2.10, p < .05. Simple slope analyses indicated 
that in the low-threat condition gain-framed information resulted in a more posi-
tive attitude than loss-framed information, B = -.44, t(95) = -2.31, p < .05. In the 
high-threat condition, there was no significant effect of frame, B = .18, t(95) = 
.79, p = .43 (see Figure 8.2). 
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Intention. Our analyses revealed that there were no main effects of 
threat or frame on intention, ps > .25. Also, in contrast to the results for attitude, 
the interaction between threat and frame did not have a significant contribution 
to the prediction of intention, B = .47, t(95) = .79 , p = .43. 
 
 
Figure 8.2 Regression slopes arising from the relationship between threat 
and information acceptance for participants who received a gain- versus 
those who received a loss-framed communication in Study 8.2 
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General Discussion 
 
In the present research we investigated the effects of framing in high- 
versus low-threat information. Following previous studies that found that health-
promoting information is more persuasive when the information frame is con-
gruent with the recipients’ dispositional approach or avoidance orientation, we 
investigated whether congruence between the information frame and the content 
of the information could also enhance persuasion. In line with the results of a 
previous study (Ruiter et al., 2003) we hypothesized that gain-framed informa-
tion would be more persuasive for low-threat information whereas loss-framed 
information would be more persuasive for high-threat information. Across two 
experiments, our results showed partial support for our hypothesis. In Study 8.1, 
gain-framed information resulted in higher levels of information acceptance than 
loss-framed information, particularly when the information was of a low-threat 
nature. In Study 8.2, gain-framed information resulted in a more positive atti-
tude, now only in the low-threat condition. 
Contrary to our hypothesis, we found no evidence that loss-framed in-
formation was more persuasive when the information had high-threat content. 
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Possibly, the information we used was unsuccessful in sufficiently increasing 
perceptions of threat. One limitation of the present research is the fact that the 
results of Study 8.1 do not provide us with information about the level of threat 
that was actually perceived by participants. We assumed that information about 
relatively major health consequences such as increasing the risk of cardiovascu-
lar disease would be perceived as more threatening than information about rela-
tively mild health consequences such as decreased stamina. However, we could 
not directly infer from our data whether this was the case. In fact, given that 
many students might not perceive themselves at risk for major health threats 
such as cardiovascular disease, a possible lack of perceived threat might be the 
reason that we did not find an advantage of a loss frame in the high-threat condi-
tion. In Study 8.2, the results for the manipulation checks showed that the high-
threat messages were perceived as more threatening than the low-threat mes-
sages, and additional analyses revealed that, for participants in the high-threat 
condition the mean score on this manipulation check (M = 4.44) was higher (i.e., 
more perceived threat) than the neutral scale mid-point, t(43) = 2.60, p = .01, 
whereas for participants in the low-threat condition, the mean (M = 3.86) was not 
significantly different from the mid-point, t(56) = .85, p = .40. However, it might 
well be that this increased perception of threat in the high-threat condition was 
still not sufficient for an advantage of loss-framed information to arise. In fear-
appeal research, threat is often conceptualized as consisting of severity and sus-
ceptibility (e.g., Witte, 1992; 1994). In the present research, we manipulated 
threat by varying the severity of the consequences of unhealthy behaviour (e.g., 
cardiovascular disease vs. loss of energy). However, participants’ perceptions of 
susceptibility might have been generally low (especially in Study 8.1) and there-
fore no advantage of loss-framed information was found in the high-threat condi-
tion. In contrast, Ruiter and colleagues manipulated both severity and suscepti-
bility in their study, which might have resulted in higher perceptions of threat. 
This might explain why, in contrast to the present research, those authors did 
find an advantage of loss-framed information in the high-threat condition. More-
over, previous research shows that for people with high risk perceptions (i.e., 
high perceptions of susceptibility), loss-framed information is more persuasive 
than gain-framed information (Gerend & Shepherd, 2007). Future research 
should disentangle the role of perceived severity and susceptibility in message-
framing effects.  
It is unclear why, in Study 8.2, we found a threat by frame interaction 
effect on attitude, but not on intention. One possible interpretation of these find-
ings is that attitude and intention might sometimes be quite differently affected 
by persuasive information. This is in line with results from a recent study (Van ’t 
Riet, Ruiter, Werrij, Candel, & De Vries, submitted), which found that gain-
framed information evoked greater levels of positive feelings than loss-framed 
information, and that these positive feelings resulted in more positive attitudes. 
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Loss-framed messages, on the other hand, evoked more negative feelings than 
gain-framed messages and negative feelings, while not being associated with 
attitudes, had a direct and positive effect on intentions. It seems thus that framed 
information can have different effects on attitude and intention (for a similar 
discussion of different persuasive effects on attitudes and intentions, see De 
Hoog, Stroebe, De Wit, 2005). It is also important to note that in the present 
study attitude and intention were very weakly and non-significantly correlated, r 
= .18, p = .07. Future research might be able to investigate in more detail which 
persuasive information is likely to affect attitudes, and which is most likely to 
affect intentions. 
One limitation of the present research was the fact that we used infor-
mation acceptance as the outcome measure in Experiments 1. It could be argued 
that information acceptance is not the most relevant outcome of the persuasion 
process. However, according to Ajzen’s (2002a) notion of the ‘error choice 
method’ it is improbable that participants will have an objective basis for esti-
mating how relevant or convincing persuasive information might be for most 
people. Therefore, their judgements are likely to reflect their own attitudes. Em-
pirical support for this comes from a recent meta-analysis that showed that per-
ceived effectiveness (i.e., information acceptance) was substantially correlated 
with actual effectiveness (i.e., attitude; Dillard, Weber, & Vail, 2007). Thus even 
though the primary aim of health education is to change behaviour, and accept-
ing information is not the same as actual behaviour change, we argue that infor-
mation acceptance can not be discarded as an irrelevant outcome. In fact, the 
effects of frame on information acceptance might have direct implications for 
health-promoting materials on the Internet. Given the growing practice to use the 
Internet as a medium for health-promoting information and the importance of 
increasing people’s exposure to this information (i.e., drawing attention and 
keeping recipients interested; see for instance Crutzen et al., 2008) information 
acceptance might be of critical importance. After all, people seeking information 
on the Internet are most likely to select information that seems relevant, interest-
ing, and trustworthy. Future research should investigate whether message fram-
ing can be used to increase exposure in an online setting. 
 Study 8.2 also has valuable implications for health education practice. 
In line with a previous study (Gerend & Cullen, 2008), the results of Study 8.2 
suggest that message promoting low alcohol consumption are more persuasive 
when they are gain- rather than loss-framed. However, whereas Gerend and Cul-
len found that gain-framed information was only more persuasive when the in-
formation stressed the short term positive consequences of reducing alcohol con-
sumption our results suggest that the advantage of gain-framed information is 
limited to low-threat messages. 
In sum, the results of the present research are in line with a previous 
study (Gerend & Cullen, 2008) in suggesting that the content of framed message 
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can influence the effects of message framing. Across two experiments gain-
framed information was found to be more persuasive than loss-framed informa-
tion, particularly for low-threat content. To more fully expand our understanding 
of framing effects, future studies could highlight the role of other content-related 
variables beyond the level of message threat. 
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For a long time researchers have been aware that people respond differently to 
messages containing the same information only worded in a different format. As 
early as 1941, Rugg (1941) reported the results of a classic study in which one 
national sample was asked if they were willing to allow public speeches against 
democracy whereas another comparable sample was asked if they were willing 
to forbid such speeches. Rugg’s results showed that more respondents were not 
willing to allow public speeches against democracy than were willing to forbid 
them. The present thesis shows that the framing of health-education messages 
can also influence people’s health cognition and motivation. In Study 3.1, 3.2, 6 
and 8.1, for instance, gain-framed information was rated as more acceptable than 
factually equivalent loss-framed information. But what do these findings imply 
for research and practice? In this General Discussion, we will first discuss the 
main findings from this thesis. Next, we will discuss limitations of the research 
and remaining questions. We will finish by discussing implications for research 
and practice. 
 
 
Main findings 
 
A recent meta-analysis found 165 studies dealing with message framing 
(O’Keefe & Jensen, 2006), a number which is likely to have further increased 
over the past two years. Although many of the processes that are studied in this 
thesis have also been addressed elsewhere, we propose in all modesty that the 
present thesis contributes to the literature by highlighting the influence of three 
hitherto understudied phenomena: a) the affective consequences of gain- and 
loss-framed messages, b) the moderating role of self-efficacy, and c) the moder-
ating role of message threat. The fourth contribution to the literature is d) the 
obtained evidence that gain-framed information can result in higher ratings of 
information acceptance than loss-framed information. Below, we will discuss 
these findings. Because the ultimate goal of health education is to produce ef-
fects on health behaviour, we will also discuss behavioural effects of framing. 
Finally, we will briefly discuss analyses that investigated the moderating influ-
ence of several psychological variables on the effects of message framing but 
found no effects. 
 
Underlying Mechanisms: Affective consequences of framed messages 
The results of previous research suggest that gain-framed information 
can give rise to positive affect whereas loss-framed information can give rise to 
negative affect (Chang, 2005; Cox, Cox, & Zimet, 2006; Cox & Cox, 2001; Mil-
lar & Millar, 2000; Schneider, Salovey, Apanovitch et al., 2001; Shen & Dillard, 
2007). Many other studies, however, have discarded this phenomenon. In the 
first well-known message-framing study, for instance, Meyerowitz and Chaiken  
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(1987) reported that they found no effects on perceived threat, using a four-item 
threat/fear scale. Although other researchers have also reported null-findings 
(Detweiller, Bedell, Salovey, Pronin, & Rothman, 1999; Gerend & Shepherd, 
2007), it is hard to draw conclusions from these results. First, null-findings are 
often hard to interpret (Sternberg, 1988). Second, self-report measures of affect 
have several potential problems (Robinson & Clore, 2002). Therefore, we aimed 
to further investigate the role of positive and negative reactions to framed infor-
mation. 
In Study 3.2 and 4 we found evidence that gain-framed messages result 
in stronger positive affective reactions than loss-framed messages whereas loss-
framed messages result in stronger negative affective reactions. Positive affective 
reactions in turn positively influenced measures of information acceptance and 
attitude, whereas negative affective reactions positively influenced intention. Our 
results show that, since framing has opposing effects on positive and negative 
affect, and positive and negative affect both may contribute to persuasion, it can 
be difficult to find consistent main effects of framing on behaviour. In this re-
gard, our results might be exemplary of the message-framing literature as a 
whole (O’Keefe & Jensen, 2006; 2007). Our findings add to the literature, how-
ever, by implying that message-framing research should pay specific attention 
the underlying mechanisms of framing effects and to the outcome measures be-
ing used. 
 
The moderating role of self-efficacy 
To explore the reasons for the inconsistent findings in the message 
framing literature research is needed that investigates under which circumstances 
gain- or loss-framed information is more persuasive. Research investigating pos-
sible moderating variables that can explain differences in the effects of gain- and 
loss-framed messages is indispensable to deepening our understanding of mes-
sage-framing effects on persuasion. The second aim of our research, therefore, 
was to investigate whether we could identify potential moderators of the persua-
sive effects of framed health-promoting messages. In three studies we examined 
the influence of self-efficacy to engage in healthy behaviour on the effects of 
gain- and loss-framed health-promoting messages. Study 5, among adult smok-
ers, found that participants with a high self-efficacy to quit smoking reported a 
stronger intention to quit smoking after receiving a loss-framed message than 
after receiving a gain-framed message or no message. For participants with a low 
self-efficacy to quit smoking there were no differences in motivation to quit 
smoking between the gain-, loss-, and no frame control condition. The results of 
Study 6 and 7 yielded similar results, suggesting that messages stressing losses 
may be more persuasive than messages stressing gains, but only in persons with 
high self-efficacy. 
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These findings underline the importance of self-efficacy in persuasion. 
They suggest that self-efficacy can influence the differential persuasive effects of 
gain- and loss-framed health-promoting messages, but they also serve as a pow-
erful reminder that self-efficacy is one of the most important factors in the deci-
sion to engage in healthy behaviour (De Vries & Backbier, 1994; Schwarzer, 
1992; Strecher et al., 1986). 
 
The moderating role of message threat 
In Study 8.1 and 8.2 we examined whether the effect of message frame 
is different for low- versus high-threat information, hypothesizing that a gain-
frame might be more persuasive for low-threat information whereas a loss frame 
might be more persuasive for high-threat information. Study 8.1 used framed 
information advocating physical activity and found that gain-framed information 
resulted in higher ratings of information acceptance, particularly when the in-
formation was of a low-threat nature. Study 8.2 used framed messages advocat-
ing a reduction in alcohol intake and found that gain-framed information resulted 
in more positive attitudes, but only when the information was of a low-threat 
nature. No advantage of loss frames was found in the high-threat condition. Re-
sults suggest that the effects of gain- and loss-framed messages are dependent on 
the nature of the information that is conveyed in the message. These results have 
valuable implications for health education practice. In line with a previous study 
on framing messages about alcohol consumption (Gerend & Cullen, 2008), the 
results of the studies in Chapter 8 suggest that information about physical activ-
ity and alcohol use are more persuasive when they are gain- rather than loss-
framed. Whereas Gerend and Cullen found that gain-framed information was 
only more persuasive when the information stressed the short term positive con-
sequences of reducing alcohol consumption, our results suggest that the advan-
tage of gain-framed information is also limited to low-threat messages. 
 
Information acceptance 
The results of Study 3.1, 3.2, 6 and 8.1 suggest that gain-framed infor-
mation is judged as more credible, more relevant, and more interesting than loss-
framed information. These results are also in line with findings from other stud-
ies (Latimer et al., 2008b; Reinhart, Marshall, Feeley, & Tutzauer, 2007; Schnei-
der et al., 2001b; Smith, 1996). In addition, two studies by Jones and colleagues 
showed that source credibility was rated as higher when information was gain- 
versus loss-framed (Jones, Sinclair, & Courneya, 2003; Jones, Sinclair, Rhodes, 
& Courneya, 2004). Other studies show mixed findings, suggesting that this ef-
fect may be limited to messages stressing health outcomes (as opposed to social 
outcomes; Kiene, Barta, Zelenski, & Cothran, 2005), or that it only occurs in 
participants who are highly involved in the issue (Millar & Millar, 2000). Still 
other studies failed to find effects of framing on information acceptance, but 
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these studies largely used flawed measures of information acceptance such as 
single item measures (e.g., Gerend & Cullen, 2008; Gerend & Shepherd, 2007; 
Homer & Yoon, 1992; Rivers, Salovey, Pizarro, Pizarro, & Schneider, 2005; 
Rothman, Martino, Bedell, Detweiller, & Salovey, 1999), a point which we will 
return to later. 
Although future research is needed to corroborate our findings, it is im-
portant to realise that these effects on information acceptance can be very rele-
vant. Theoretical support for this comes from Ajzen’s (2002a) notion of the ‘er-
ror choice method’, according to which, because it is improbable that partici-
pants will have an objective basis for estimating how relevant or convincing 
these messages might be for most people, their judgements are likely to reflect 
their own attitudes. Empirical support for this comes from a recent meta-analysis 
that showed that information acceptance was substantially correlated with actual 
effectiveness. The importance of information acceptance is illustrated by recent 
theorizing about the effectiveness of computer-tailored communications. Several 
researchers have proposed that the well-established effectiveness of computer-
tailoring (Noar, Benac, & Harris, 2007) is due to the fact that tailored informa-
tion is rated as better, saved more often and evaluated as more interesting than 
non-tailored messages (Dijkstra & De Vries, 1999; Kreuter, Farrell, Olevitch, & 
Brennan, 2000). 
Thus, information acceptance can be construed as a highly relevant 
variable in information processing. Traditionally, however, it has not been con-
sidered as a particularly important outcome measure in persuasion research. 
Likewise, it has been mostly overlooked in the message-framing literature. In 
fact, effects of message framing on information acceptance have sometimes been 
considered as confounds which hinder the interpretation of ‘proper’ framing ef-
fects. Rothman and colleagues (1999), for instance, assessed information accep-
tance in two experiments but did so to establish that only frame differed between 
the gain- and loss-framed condition, and that there were no additional, confound-
ing, differences in the way recipients perceived the messages. In our view, mes-
sage-framing researchers should pay particular attention to information accep-
tance as a potentially important outcome, instead of regarding effects on infor-
mation acceptance as confounds which are to be avoided. Moreover, it is impor-
tant to use reliable and valid scales for the assessment of information acceptance. 
The results of several studies finding no effect of framing on information accep-
tance need to be interpreted with care, since they mostly used single item-
measures to assess information acceptance (e.g., Gerend & Cullen, 2008; Gerend 
& Shepherd, 2007; Rivers, Salovey, Pizarro, Pizarro, & Schneider, 2005; 
Schneider, Salovey, Apanovitch et al., 2001). Thus, to foster our understanding 
of message-framing effects, researchers should pay more attention to small steps 
in the persuasion process, also when this means investigating effects on variables 
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that are more distal determinants of behaviour change than attitudes or inten-
tions, such as information acceptance. 
 
 
Behaviour 
The ultimate goal of health education is to produce effects on health be-
haviour. Effects of framing on information acceptance, attitude or intention may 
thus be less helpful than behavioural effects. We did not assess behavioural ef-
fects of framing in four of the seven empirical chapters of this thesis. One could 
say that this constitutes a shortcoming of this research. It should be noted, how-
ever, that most contemporary theories of health behaviour propose that attitudes 
and intentions are necessary antecedents of behaviour (for an overview see Con-
ner & Norman, 2005). Moreover, because message framing relies on conveying 
information, it might be more likely to affect health-related cognition and moti-
vation than behaviour directly. Several social cognitive models of health behav-
iour make a distinction between a pre-behavioural - or motivational phase of 
health behaviour change and a behavioural or volitional phase of health behav-
iour change (De Vries, Mesters, Van ’t Riet, Willems, & Reubsaet, 2006; 
Schwarzer & Luszczynska, 2008). The null-findings on behaviour in Studies 2 
and 3.2 suggest that message framing might be more likely to affect decision 
making in the motivational than in the volitional phase. On the other hand, Study 
7 showed that framing can affect behaviour without affecting health-related cog-
nitions. So far, it thus remains unclear whether message framing can have reli-
able and predictable effects on behaviour. For health-education practice, this 
means that message framing can be a useful tool (for instance to increase infor-
mation acceptance), but is hardly a magic bullet. 
 
Null-findings 
 In addition to the studies presented in Chapter 2-8, we investigated 
whether framing effects could be moderated by several potentially important 
factors that we have not discussed until now. Our analyses showed, however, 
that nicotine dependency (Fagerstrom, 1978), stage of change (Prochaska & Di-
Clemente, 1983), need for cognition (Cacioppo et al., 1996) and regulatory focus 
(Higgins, 1997) did not significantly interact with message framing. Although it 
is difficult to interpret these null-findings (cf. Sternberg, 1988), it is worth men-
tioning that we twice failed to replicate the interaction between need-for-
cognition and framing (as reported in Steward et al., 2003) and three times failed 
to replicate the interaction between regulatory focus and framing (as for instance 
reported in Cesario et al., 2004).  
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Limitations 
 
Affective reactions. 
In Study 3.1, 3.2, and 4, we measured participants’ affective reactions to 
the framed information and investigated whether affective reactions could influ-
ence information acceptance, attitude, intention and behaviour. However, a num-
ber of factors could hinder the interpretation of our results. First, self-reports of 
affect can be problematic. Whereas many individuals may be able to describe 
their affective states accurately, others may provide self-reports that deviate from 
their actual affective reaction. In this case, they may draw on alternative sources 
to provide emotional self-reports such as cues derived from the situation or be-
liefs about how one should feel (Robinson & Clore, 2002). Recent research sug-
gest that implicit measures of affect, like the Implicit Positive and Negative Af-
fective Test (IPANAT; Quirin, Kazén, & Kuhl, submitted), could provide a more 
accurate assessment of affective states. 
Another issue that warrants attention is the correlational nature of the 
associations between affective reactions and persuasive outcome measures. We 
have proposed that positive affective reactions can increase information accep-
tance and attitude and that negative affective reactions can influence intention. 
From the data in Study 3.2 and 4, however, it is impossible to say anything with 
complete certainty about the causal nature of these relationships. It is conceiv-
able, for instance, that increased levels of information acceptance lead to greater 
levels of positive affect. Even though it is more difficult to explain why a more 
positive attitude would lead to greater levels of positive affect and why a 
stronger intention would lead to stronger negative affect, we argue that future 
research should investigate these relations more closely to try to establish causal-
ity. 
 One last issue with regards to the role of affect in message framing war-
rants attention. A limitation of the present research is the fact that we assessed 
diffuse affect instead of specific emotions. In Study 3.2 and 4, four items as-
sessed general positive affective reactions (i.e., happy, relieved, optimistic, con-
tent) and four items assessed general negative affective reactions (i.e., sad, 
afraid, uncomfortable, tense). Doing this, we used what Van der Pligt and col-
leagues (1998; page 57) called ‘a rather crude dichotomy of positive vs. negative 
affect.’ In fact, these authors argue that instead of using these holistic measures, 
it is essential to distinguish between various, more specific, affective reactions. 
A limitation of Experiments 3.1, 3.2, and 4, then, is that we did not differentiate 
more specifically between possibly relevant emotions, like anger, fear, happi-
ness, and relief. 
 Many studies in social psychology have studied the effects of positive 
and negative stimuli on behaviour, and many of those used a broadly construed 
dichotomy between positive and negative affective stimuli (Dijksterhuis & Aarts, 
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2003; Zajonc, 1980; 1984). On many occasions, however, these studies have 
focused on the automatic and unconscious processes that are the result of posi-
tive and negative affective stimuli. Recent research shows, however, that emo-
tional information processing and the resulting responses unfold from being 
global to specific: Initial emotional responses are typically based on general, 
positive-negative evaluations, whereas later emotional responses are based on 
more specific, fine-grained information processing (Ruys & Stapel, in press). 
Since in the present research we focused on the consciously perceived affective 
reactions to the information, as opposed to automatic and unconscious processes, 
it is possible that investigating the role of specific emotions instead of general 
positive and negative affect would have yielded more insight in the effects of 
framed messages. Dillard and Peck (2000), for instance, investigated whether the 
content of eight public service announcements (PSA’s) elicited anger, fear, sad-
ness, guilt, contentment, surprise and happiness. In addition, they investigated 
which emotions were predictive of perceived effectiveness. The advantage of 
this approach is that it makes it possible to investigate more specifically which 
types of information lead to which emotion. It could then be investigated, for 
instance, whether gain-framed health promoting messages result in happiness, 
elation, relief or contentment and whether loss-framed messages result in sad-
ness, disappointment, guilt or fear. Also, since different emotions are associated 
with different ‘action tendencies’ (Frijda, 2007), it might lead to more specific 
hypotheses concerning which emotions affect behaviour and why. One could 
hypothesize, for instance, that fear can increase intentions to engage in healthy 
behaviour whereas disappointment could lead to decreased motivation. 
In sum, a limitation of the present research is that we did not investigate 
the role of specific emotions in message-framing effects. Future research should 
pay attention to this, to be able to gain further insight into the effects of framing 
on persuasion. 
 
Systematic or heuristic processing 
Another limitation of the present research is the fact that we did not in-
vestigate the role of heuristic and systematic processing. As will be outlined be-
low, some of our results might be explained by differences in mode of informa-
tion processing. 
According to dual process accounts of persuasion (Chaiken, Liberman, 
& Eagly, 1989; Petty & Cacioppo, 1986; for an overview see Chaiken & Trope, 
1999), persuasive messages are processed in one of two modes: systematically or 
heuristically. With systematic processing, attention is paid to particular details in 
message content. With heuristic processing, attention is paid to surface features 
of the message (e.g., the expertise of the message source). These surface features 
can work as heuristic cues to facilitate persuasion. As mentioned in Chapter 1, it 
has been argued that under conditions of heuristic processing the positive infor-
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mation in gain-framed messages operates like a heuristic cue to facilitate persua-
sion, rendering gain-framed messages more persuasive than loss-framed mes-
sages. Under conditions of systematic processing, on the other hand, loss-framed 
messages might be more persuasive because of a negativity bias (Maheswaran & 
Meyers Levy, 1990; Meyers Levy & Maheswaran, 2004; Steward, Schneider, 
Pizarro, & Salovey, 2003). 
 In Study 3.1, 3.2, and 4, positive affective reactions increased informa-
tion acceptance and attitude, suggesting that positive feelings can play a crucial 
role in the persuasion process. These results corroborate theoretical accounts in 
marketing and consumer psychology proposing that advertisements that evoke 
positive affect result in a positive attitude towards the ad, which in turn results in 
a positive attitude towards the advertised brand (Brown, Homer, & Inman, 1998; 
MacKenzie, Lutz, & Belch, 1986). However, this affect transfer effect might be 
limited to conditions of heuristic processing. After all, the university students 
who we used as participants in these studies, are not likely to be deeply con-
cerned with distal threats such as cardiovascular disease and hypertension. 
Therefore, the participants in these studies might have been inclined to process 
the framed information heuristically and positive affect might have operated like 
heuristic cues (see Maheswaran & Meyers Levy, 1990; Meyers Levy & Mahes-
waran, 2004; Steward, Schneider, Pizarro, & Salovey, 2003). Thus, the results 
found in the present research with regards to positive affect might be the result of 
heuristic processing of the framed materials and it is currently unclear whether 
similar results would have been found under conditions of systematic processing. 
A limitation of this research, then, is that we can not rule out this alternative ex-
planation. 
In Study 5, 6 and 7 we found evidence to suggest that self-efficacy 
moderates message-framing effects. Again, however, it is unclear whether mode 
of information processing might have influenced these results. It might be argued 
that self-efficacy to behave in a healthy way can increase recipients’ motivation 
to pay attention to health-promoting information. After all, for people with low 
self-efficacy, information about a healthy behaviour which they feel they cannot 
perform may seem irrelevant and they may be unlikely to pay much attention to 
it. People with high self-efficacy may have been far more motivated to process 
the information in an effortful way. For those participants, loss-framed informa-
tion may have been more persuasive because under conditions of systematic 
processing, negative information may be more influential than equivalent posi-
tive information (Maheswaran & Meyers Levy, 1990; Meyers Levy & Mahes-
waran, 2004). 
Lastly, mode of processing might have played an important role in 
Study 8.1 and 8.2. In these experiments, participants were more persuaded by 
gain- versus loss-framed information but particularly when the information was 
of a low-threat content. We hypothesized that congruence between information 
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content and information frame was responsible for these results, but it is also 
possible that personal involvement (and hence the motivation to engage in effort-
ful processing) was generally low in these participants, causing gain-framed in-
formation to be more persuasive than loss-framed information, especially in the 
low-threat condition. In the high-threat condition, on the other hand, the serious 
nature of the depicted consequences of unhealthy behaviour might have in-
creased participants’ personal involvement. This way, they might have relied on 
positive cues to a lesser extent. Thus, the high-threat information might have 
increased personal involvement, similar to Maheswaran and Meyers-Levy’s 
(1990) information about participants’ susceptibility (see Chapter 1). Perhaps as 
a result of this, the advantage of gain-framed information was reduced in the 
high-threat condition. Thus, the mode-of-processing hypothesis offers an alterna-
tive explanation for our results that we cannot rule out. Future research investi-
gating the role of affect in framing effects, the influence of self-efficacy or fram-
ing effects in high- and low-threat information should pay specific attention to 
systematic and heuristic processing as alternative explanations. One could, for 
instance, provide participants with framed messages that vary in argument 
strength. When framed messages with strong arguments are more persuasive 
than framed messages with weak arguments, this offers an indication that par-
ticipants engaged in systematic processing, paying attention to details in message 
content (cf. Updegraff, Sherman, Luyster, & Mann, 2007). If Maheswaran and 
Meyers-Levy’s (1990) reasoning is correct, than an advantage of loss-framed 
information over gain-framed information would co-occur with an advantage of 
high-quality arguments over low-quality arguments. Another possibility would 
be to decrease participants’ potential for systematic processing, for example by 
giving them limited time to process the information. This way, participants 
would be forced to process the information heuristically and one could hypothe-
size that gain-framed information would thus be more persuasive. 
In sum, a limitation of the present research is the fact that we cannot 
rule out that our effects were due to differences in heuristic and systematic proc-
essing. Future studies should further investigate the effects of positive and nega-
tive affective reactions on persuasion, the moderating role of self-efficacy and 
message threat under conditions of heuristic and systematic processing. 
 
Defensive processes 
The hypothesis that self-efficacy moderates message-framing effects re-
lies on the assumption that self-efficacy decreases the need to engage in defen-
sive processing of health-promoting information. Defensive processing, in turn, 
makes it less likely that threatening loss-framed information enhances persua-
sion. However, from the results of Study 5, 6 and 7, in which we investigated the 
influence of self-efficacy on the effects of framed messages, it is not entirely 
clear that the proposed defensiveness was in fact responsible for the found inter-
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action between framing and self-efficacy. In Study 5, no assessment of defensive 
reactions was included. In Study 6 and 7, we used information acceptance as an 
assessment of participants’ defensive reactions. However, there are various other 
measures that can be used to assess defensive reactions such as avoidance and 
fatalism (see for instance Rippetoe & Rogers, 1987) or more direct assessments, 
like the number of counter-arguments generated by recipients (Keller & Block, 
1999) or reading time (Reed & Aspinwall, 1998). Although the results of a re-
cent meta-analysis indicate that information acceptance is a reliable measure of 
defensive reactions (Good & Abraham, 2007), by using information acceptance 
scores only we may have overlooked other important defensive processes. It 
should also be noted that obtaining similar results using a different experimental 
manipulation to induce or decrease defensiveness might provide stronger evi-
dence that the effects of framing are different under conditions of high and low 
defensiveness. Recent research into self-affirmation shows, for instance, that 
affirming participants’ self-worth can decrease the need to process health-
promoting information in a self-serving and defensive manner (Harris & Napper, 
2005; Sherman, Nelson, & Steele, 2000; see Good & Abraham, 2007). With re-
gards to message framing we would hypothesize that gain- and loss-framed mes-
sages are not differently persuasive under normal conditions but that loss-framed 
information is more persuasive when recipients are self-affirmed and as a result 
are less motivated to engage in defensive processing. One other way to investi-
gate whether defensive processes are important in message-framing effects is to 
investigate whether loss-framed messages trigger more defensive avoidance than 
gain-framed messages. Recently, studies using event-related-potential paradigms 
have been employed to investigate defensive avoidance in response to threaten-
ing health messages (cf. Kessels, Jansma, & Ruiter, submitted). If such a study 
could show that loss-framed information is more strongly avoided than gain-
framed information this could also offer further proof that defensive reactions are 
important in message-framing effects. Thus, to obtain stronger evidence for our 
hypothesis future research could investigate the interactive effects of message 
framing and self-affirmation or could test whether gain- and loss-framed mes-
sages trigger different levels of defensive avoidance. 
 
 
Implications for research 
 
 While discussing limitations and remaining questions above, we have 
suggested several possibilities for future message-framing research. We have 
recommended that affective reactions be operationalized more specifically, we 
have proposed that future research should pay specific attention to the possibility 
that framing effects are influenced by mode of information processing, and we 
have suggested that researchers may further inspect the hypothesis that defensive 
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processing influences framing effects. Below, we discuss two other important 
implications for message-framing research: a) integrating mediation and modera-
tion analyses, and b) disentangling the processes that lead to persuasion. 
 
Mediated moderation? Or moderated mediation? 
As we have seen above, both mediation and moderation analyses can 
foster our understanding of message-framing effects. What has been lacking in 
the studies that are reported in the present thesis, is an integrated model that can 
explain both mediation and moderation effects. Based on Experiments 3.1 and 
3.2, we have proposed the model in Figure 9, in which gain-framed information 
leads to positive affective reactions, which in turn increase information accep-
tance and attitude, and loss-framed information leads to negative affective reac-
tions, which influences intention. Based on Study 5, 6 and 7 it might be war-
ranted to add self-efficacy to the model. Perhaps self-efficacy moderates the rela-
tionship between negative affect and intention. Based on studies investigating the 
effects of fear-arousing messages (Ruiter, Abraham, & Kok, 2001; Witte, 1992; 
1994) it might be expected that negative affect only leads to a higher intention 
when people feel they are capable of performing the recommended behaviour. In 
that case a moderated mediation could best explain and integrate the findings in 
the present thesis: loss-framed information leads to stronger negative affective 
reactions than gain-framed information, and the negative affective reactions lead 
to a stronger intention, but only when people have high self-efficacy. When peo-
ple have low self-efficacy, negative affect does not lead to stronger intentions. 
One other possibility is that self-efficacy influences the relationship between 
framing and negative affect. A recent study investigating the effects of self-
affirmation showed that recipients of health-promoting information who were 
self-affirmed reported stronger negative feelings as a result of the information 
than recipients who were not self-affirmed (Harris & Napper, 2005). Thus, it 
seems possible that when people process health-promoting information in a de-
fensive way they try to ignore or repress negative feelings. When they are not 
motivated to process the information defensively because of an affirmed sense of 
self, health-promoting information might be more likely to arouse strong nega-
tive affective reactions. High self-efficacy could be another factor that influences 
the extent to which health-promoting information evokes negative affective reac-
tions. If this is the case, then our model should be adapted to include a mediated 
moderation, in which loss-framed information leads to stronger negative affec-
tive reactions, but especially in people with high self-efficacy, and negative af-
fective reactions lead to stronger intentions. Future research should investigate 
the exact relations between framing, self-efficacy, positive affect, negative affect 
and persuasive outcome measures. More in general, the message-framing litera-
ture would benefit if researchers would seek to construct comprehensive theo-
retical models capable of integrating findings. 
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Figure 9 Path model showing positive affect as a predictor of information 
acceptance and attitude, and negative affect as a predictor of intention 
 
 
 
 
Processes of persuasion 
Throughout this thesis, we refer to framed messages as ‘health-
promoting’ information or ‘persuasive’ messages and propose that their aim is to 
‘encourage’ or ‘motivate’ people to engage in healthy behaviour. But what ex-
actly do we mean by these terms? And when can we say that our efforts are ‘ef-
fective’ or ‘persuasive’? Our findings that information acceptance, attitude and 
intention can be affected differently by message framing imply that persuasion is 
a dynamic process with several relevant steps. Traditionally, however, it has not 
been perceived as such, which we will outline below. 
According to Green and Kreuter (1999), the aim of health education is 
to stimulate people to voluntarily behave in a healthful way. We agree with the 
idea that changing behaviour is the ultimate goal of health-education efforts. 
Therefore, we have included follow-up measures of actual health behaviour to 
investigate the effectiveness of framed messages in Study 2, 3.2 and 7 (whenever 
we use the term effectiveness, this refers to significant effects on behaviour). 
Green and Kreuter are not very clear, however, as to how these changes in be-
haviour are supposed to occur. Presumably, these changes can occur when peo-
ple are motivated, but Green and Kreuter do not specify which processes can 
lead to motivation and under which circumstances motivation leads to behaviour. 
As noted above, recent meta-analytic findings suggest that message framing does 
not affect psychological and behavioural outcomes in a consistent way (O'Keefe 
& Jensen, 2006; 2007). To shed some light on these inconclusive findings, it is 
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worthwhile to focus on the process through which framing exerts its influence, 
rather than only on the outcomes of message-framing effects. Therefore, besides 
investigating the effects of framing on behaviour, we assessed whether a range of 
psychological variables could be influenced by message framing. 
Our focus on psychological variables brings us closer to O’Keefe’s 
(1990) definition of persuasion. According to this definition (O’Keefe, 1990, 
page 17) persuasion constitutes ‘a successful, intentional effort at influencing 
another’s mental state through communication in a circumstance in which the 
persuadee has some measure of freedom.’ Other definitions are possible, of 
course, but O’Keefe’s definition of persuasion seems representative of how the 
concept is used in the literature. Normally, the effect of different variables is 
assessed using an assessment of recipients’ mental state, usually attitude, as the 
outcome measure. Assessing attitude as the only outcome measure of persuasion 
experiments poses a potential problem, however. After all, it is possible to hold a 
positive attitude towards for example physical activity, while still being uncon-
vinced of its personal relevance. As Weinstein (1988) points out, accepting the 
personal relevance of a health message is a critical step in the precaution adop-
tion process. For this reason, assessing participants’ intention offers valuable 
extra information over assessing only attitude. Thus, a more dynamic approach 
to the study of persuasion might be in order. In this approach, persuasion is still 
considered as a change in one’s mental state, but a person’s mental state is no 
longer considered as a monolithic concept with attitude as its most likely expo-
nent. Instead, persuasion might be seen as a process in which information accep-
tance, attitude, intention and behaviour are relevant steps. The results of Study 2 
show that message framing can have an effect on intention, but not on informa-
tion acceptance, attitude, and behaviour, whereas the results of Study 3.2 show 
that framing can affect information acceptance and attitude, but not intention. 
Furthermore, the results of Study 8.2 show that attitude and intention can some-
times be only weakly correlated. These findings suggest that several psychologi-
cal processes interact to produce persuasion. Future research should investigate 
whether a more dynamic conceptualization of persuasion can yield more insight 
into the processes that are necessary for health-promoting messages to be effec-
tive. 
 
Sequential effects of different moderators 
The results of the studies reported in the present thesis suggest that both 
threat and self-efficacy can moderate message-framing effects. It remains un-
clear, however, whether threat and self-efficacy can moderate framing effects at 
the same time or whether they exert their influence in a sequential fashion. In 
their review of the fear-appeal literature, Ruiter and colleagues (2001) propose 
that threat recognition prompts action contemplation, whereas perceptions of 
efficacy and feasibility determine the kind of action that will be undertaken. Ef-
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ficacy and feasibility perceptions are therefore more proximal determinants of 
action (see also Rippetoe & Rogers, 1987; Schwarzer, 1992). While threat per-
ception may contribute to precautionary motivation by prompting consideration 
of outcome expectancies, perceptions of response- and self-efficacy may deter-
mine intention formation and subsequent action. Thus, one could hypothesize a 
sequential model in which message-framing effects are first influenced by per-
ceived threat and second by self-efficacy. Future research could investigate 
whether threat and self-efficacy influence message-framing effects simultane-
ously or sequentially. 
 
 
Implications for practice 
 
As mentioned throughout the previous chapters, recent meta-analytic 
findings suggest that message framing does not affect psychological and behav-
ioural outcomes in a consistent way (O'Keefe & Jensen, 2006; 2007). Further-
more, the present thesis shows that, where main effects of framing were found at 
all, they were either small (Study 2) or limited to information acceptance and 
attitude (Study 3.1, 3.2, 8.1 and 8.2). Thus, it is difficult to arrive at clear and 
definitive recommendations for health-education practitioners who wonder how 
they should frame their messages. Two points could be made, however. First, 
gain-framed information might be used to responsibly increase levels of informa-
tion acceptance. Second, interactions between framing and other relevant vari-
ables suggest that information can be adjusted to individual recipients’ psycho-
logical attributes, such as self-efficacy, which is known as ‘psychological tailor-
ing’ (Latimer, Katulak, Mowad, & Salovey, 2005). We will outline these possi-
bilities below. 
 
Increasing information acceptance 
The research that is presented in this thesis shows that, to increase the 
extent to which recipients perceive health-education messages as believable, 
relevant, and interesting, these messages might be better framed in terms of gains 
than in terms of losses. This recommendation has specific significance in an on-
line context. Given the growing practice to use the Internet as a medium for 
health-promoting information and the importance of increasing people’s expo-
sure to this information (i.e., drawing attention and keeping recipients interested; 
see for instance Crutzen et al., 2008) information acceptance might be of critical 
importance. After all, people seeking information on the Internet are most likely 
to select information that seems relevant, interesting, and trustworthy. 
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Psychological tailoring 
Computer tailoring is a promising cost-effective health education tech-
nique that enables the development of individualized messages and is able to 
reach large populations against relatively low costs per person (Brug, Oenema, & 
Campbell, 2003; De Vries & Brug, 1999; Rimer & Kreuter, 2006). Computer 
tailoring uses computer technology that adapts health education strategies and 
information to a specific person by addressing characteristics, circumstances, 
beliefs, motivation and behaviour unique for this individual and derived from an 
individual assessment (De Vries & Brug, 1999; Kreuter, Farrell, Olevitch, & 
Brennan, 2000). The effect of tailoring information to personal characteristics on 
health-related decision making is well documented (see for instance Noar, 
Benac, & Harris, 2007) but tailoring the style or format of health-education mes-
sages to more general psychological characteristics is less systematically investi-
gated (Latimer et al., 2005). Preliminary studies have shown that tailoring 
health-promoting information to individual differences in relatively stable psy-
chological characteristics, such as need for cognition (Cacioppo, Petty, Feinstein, 
& Jarvis, 1996) and need for affect (Maio & Esses, 2001) may be more effective 
than generic health-messages. Need for cognition refers to an individual’s ten-
dency to engage in, and enjoy, effortful cognitive activities (see above). Need for 
affect refers to an individual’s motivation to approach emotion-inducing situa-
tions. Recently, the results of three experiments showed that persuasive mes-
sages that were cognition-based (providing the recipient with logical arguments) 
were more persuasive for recipients with a high need for cognition, whereas af-
fect-based messages (emphasizing the affective consequences of complying with 
message recommendations) were more persuasive for recipients with a high need 
for affect (Haddock, Maio, Arnold, & Huskinson, 2008). Similarly, Mann and 
colleagues (2004) have suggested that framing can be used to tailor health-
promoting information to individual differences in approach and avoidance ori-
entation. Since empirical studies have shown that for recipients with a predomi-
nant approach orientation, gain-framed information was more persuasive than 
loss-framed information whereas the reverse was true for recipients with a pre-
dominant avoidance orientation, it has been suggested that messages might be 
gain- or loss-framed to be congruent with recipients’ approach/avoidance orien-
tation (Gerend & Shepherd, 2007; Mann, Sherman, & Updegraff, 2004; 
Sherman, Mann, & Updegraff, 2006). Because Study 4 failed to replicate the 
interaction between framing and approach/avoidance orientation, we propose 
that more research is needed to foster our knowledge of this congruency effect. 
Based on the results of Study 5, 6 and 7, however, we can suggest another possi-
bility for psychological tailoring: providing recipients who are high in self-
efficacy with loss-framed information and providing recipients’ who are low in 
self-efficacy with gain-framed or mixed gain- and loss-framed messages. We 
hasten to say that, in light of the limitations of these studies discussed above, 
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more research is needed to corroborate our findings. If future research dealing 
with these limitations suggests that health-promoting information can be framed 
to match recipients’ self-efficacy levels, this could be an interesting possibility 
for health-education professionals. 
 
 
Conclusion 
 
 The effects of framing health-promoting messages can be better under-
stood by investigating underlying mechanisms of framing effects and the cir-
cumstances under which gain- versus loss-framed messages are more persuasive. 
The present research shows that gain-framed information can result in positive 
affective reactions, which in turn can contribute to greater information accep-
tance and greater attitude change. Loss-framed information on the other hand can 
result in negative affective reactions, which in turn can lead to stronger inten-
tions. Also, we found that self-efficacy can influence the results of gain- and 
loss-framed messages. In particular, for recipients with high self-efficacy loss-
framed messages are more persuasive whereas for recipients with low self-
efficacy gain- and loss-framed messages are equally persuasive. Lastly, gain 
frames were found to be more persuasive for low-threat information whereas 
findings were inconclusive for high-threat information. All in all, these results 
suggest that a) gain frames can be used to increase information acceptance, b) 
loss-framed information can be used when recipients have high self-efficacy, and 
c) gain-framed information can be used when the information has a low-threat 
content. 
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 1 The plural ‘we’ is used in this thesis because the reported work re-
sulted from collaboration with my supervisors and co-authors. 
 
2
 For reasons of brevity, we focus on the similarities between Chaiken, 
Liberman, and Eagly’s (1989) heuristic systematic model (HSM) and Petty and 
Cacioppo’s (1986) elaboration likelihood model (ELM) instead of on the differ-
ences. In the same vein, we use the terms systematic and heuristic processing 
(HSM) as similar to the terms central and peripheral processing (ELM). 
 
3
 Chapters 2-8 are based on papers that have been published or submit-
ted for publication. Each chapter can be read independently of the other chapters, 
but as a result of this, the reader may encounter similarities among parts of this 
thesis. 
4
 This chapter was based on: Van ’t Riet, J., Ruiter, R. A. C., Werrij, M. 
Q., & De Vries, H. (submitted). Investigating Message-Framing Effects in the 
Context of a Tailored Intervention Promoting Physical Activity. 
5
 This chapter was based on: Van ’t Riet, J., Ruiter, R. A. C., Werrij, M. 
Q., Candel, M. J. J. M., & De Vries, H. (submitted). Distinct Pathways to Per-
suasion: The Role of Affect in Message-Framing Effects. 
6
 In addition to this one-item measure, we included 4 items to assess 
consumption of salty products in the past week and used these to construct a salt-
consumption index (cf. Parkington & Roussos, 2008). Using this index in the 
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Appendix A: Gain- and loss-framed messages in Study 2 
 
Gain-framed message 
Health and Physical Activity 
Being active improves your health. Most people already know this. But being 
active also has advantages that not everybody knows. 
 
Muscles and Bones 
For instance, did you know that, by being physically active, you can keep your 
muscles and bones healthy? This is especially important for people over 30, be-
cause muscles and bones tend to grow weaker over time. Also, being physically 
active keeps you limber and feeling energetic. 
 
A Healthy Heart 
Being sufficiently physically active increases your chance of a healthy and 
strong heart. A healthy heart is an important condition for a long and healthy life, 
so there is plenty of reason to be physically active. 
 
Cancer 
Being active can also reduce your chance of cancer. Research shows that active 
people have a much smaller chance of colon cancer, besides from lung cancer the 
most common form of cancer in The Netherlands. For women, being active also 
reduces the chance of breast cancer. And breast cancer is the most common form 
of cancer in women. 
  
Diabetes 
Research shows that being active is the best way to prevent diabetes. Diabetes is 
caused by a small layer of fat that surrounds the organs. This fat can do a lot of 
damage to your health. If you are sufficiently active, these fats will not bother 
you and you will have an improved chance of a healthy life. 
 
Being Active and Relaxed 
Active people experience less stress and are better able to deal with it when they 
do. In other words, they are more relaxed. Also, they feel younger, more ener-
getic, and simply better. In short, being active can help you feel good. 
  
Other advantages of being active: 
 
Slender 
When you are active, you burn a lot of calories. This can help you become more 
slender.  
 
Thesis_Van_t_Riet_v3.pdf   157 30-6-2009   11:18:18
Framing Health Communication Messages 150
Stamina 
When you are active, you will be stronger and have better stamina, something to 
be proud of! In short, being sufficiently active has many advantages! 
 
 
Loss-framed message  
Health and Physical Activity 
Being inactive increases your risk of disease. Most people already know this. But 
being inactive also has disadvantages that not everybody knows. 
 
Muscles and Bones 
For instance, did you know that, by being physically inactive, your muscles and 
bones deteriorate? This is especially important for people over 30, because mus-
cles and bones tend to grow weaker over time. Also, being physically inactive 
makes you less limber and feeling less energetic. 
 
An Unhealthy Heart 
Being insufficiently physically active increases your risk of cardiovascular dis-
eases. Cardiovascular diseases are the number one cause of death in The Nether-
lands, so there is plenty of reason to make sure that you are not physically inac-
tive.  
 
Cancer 
Being inactive can also increase your risk of cancer. Research shows that inac-
tive people have a much greater risk of colon cancer, besides from lung cancer 
the most common form of cancer in The Netherlands. For women, being inactive 
also increases the risk of breast cancer. And breast cancer is the most common 
form of cancer in women. 
 
Diabetes 
Research shows that being inactive is the most important cause of diabetes. Dia-
betes is caused by a small layer of fat that surrounds the organs. This fat can do a 
lot of damage to your health. If you are insufficiently active, these fats will 
threaten your health. 
 
Being Inactive and Tense 
Inactive people experience more stress and have more trouble dealing with it 
when they do. In other words, they are more tense. Also, they feel older, less 
energetic, and simply worse. In short, being inactive can make you feel bad. 
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Fat 
When you are inactive, you do not burn a lot of calories. This can make you be-
come more fat.  
 
Stamina 
When you are inactive, you will be less strong and have worse stamina, not 
something to be particularly proud of! In short, being inactive has many disad-
vantages! 
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Appendix B: Gain- and loss-framed messages in Study 3.2 
 
Gain-framed message 
The Advantages of Little Salt 
According to a recent report by the Dutch Health Council eating little salt is a 
sensible thing to do. The healthy thing to do is to eat less than six grams of salt 
each day. Most people eat way too much salt. The Dutch Society of Consumers 
estimates that the Dutch eat 10 to 12 grams of salt per day on average. 
Hypertension 
Scientific research shows that eating little salt may contribute to a normal and 
healthy blood pressure. If the Dutch would start to eat less salt, the incidence of 
hypertension in the Netherlands would fall. 
Cutting back on salt is good for your health 
Cutting back on salt is the most important way to prevent hypertension, even 
more important than exercising or quitting smoking. Having a normal blood 
pressure decreases your chance of getting a stroke or a heart attack. 
Other advantages of cutting back on salt 
- It decreases the risk of stomach cancer 
- It decreases the risk of osteoporosis  
- It decreases the risk of renal stones 
In short, cutting back on salt can improve your health dramatically. Take this 
chance, cut back on salt! 
 
 
Loss-framed message 
The Dangers of Too Much Salt 
According to a recent report by the Dutch Health Council eating too much salt is 
dangerous. Eating more than six grams of salt each day entails many risks. Most 
people eat way too much salt. The Dutch Society of Consumers estimates that 
the Dutch eat 10 to 12 grams of salt per day on average. 
Hypertension 
Scientific research shows that a salty diet may lead to hypertension. If the Dutch 
continue to eat too much salt, the incidence of hypertension in the Netherlands 
will rise. 
Too much salt is bad for your health 
A salty diet is the most important cause of hypertension, even more important 
than lack of exercise or smoking. Hypertension can lead to a much greater risk of 
a stroke or a heart attack. 
Other disadvantages of too much salt 
- It increases the risk of stomach cancer 
- It increases the risk of osteoporosis  
- It increases the risk of renal stones 
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In short, eating too much salt can damage your health seriously. Avoid these 
dangers, be careful with salt! 
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Appendix C: Gain- and loss-framed messages in Study 4 
 
Gain-framed message 
Dear participant, 
 
A healthy skin is very important. A healthy skin does a better job at protecting 
people against damaging UV-radiation from the sun. In addition, people with a 
healthy skin look much younger. That is why it is important to check your skin 
for changes once a month. You can do this inspection yourself, for instance in 
front of a mirror. 
 
Early detection 
When you check your skin for changes once a month, you can detect skin cancer 
in an early stage. This way, you can do something about it right away. 
 
Cure 
As many people already know, the chances of being cured are much greater if 
skin cancer is detected early. Skin cancer does not have to be fatal, and espe-
cially if you check your skin for changes, you have a greater chance of a healthy 
life. The sooner skin cancer is detected, the greater the chances of being cured. 
 
Recovery 
Early detection can provide the skin with the opportunity to recover without de-
veloping nasty scars. This is especially important for parts of the body that are 
frequently exposed to the sun, like the face. 
 
Feeling relaxed 
Checking your skin for changes can also give you a relaxed feeling. People who 
inspect their skin often feel more relaxed about their skin’s health. 
 
 
Loss-framed message 
Dear participant, 
 
An unhealthy skin can cause a lot of problems. An unhealthy skin does a poorer 
job at protecting people against damaging UV-radiation from the sun. In addi-
tion, people with an unhealthy skin look much older. That is why it is unwise not 
to check your skin for changes once a month. You can do this inspection your-
self, for instance in front of a mirror. 
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When you do not check your skin for changes once a month, you might detect 
skin cancer in a late stage. This could have serious consequences. 
 
Fatal 
As many people already know, the chances of being cured are much smaller if 
skin cancer is detected late. Skin cancer can be fatal, and especially if you do not 
check your skin for changes you run a greater risk of an unhealthy life. The later 
skin cancer is detected, the greater the risk you will not recover. 
 
Scars 
If skin cancer is detected too late, you might not have the opportunity to recover 
without developing nasty scars. This is especially important for parts of the body 
that are frequently exposed to the sun, like the face. 
 
Feeling worried 
Failing to check your skin for changes can also give you a worried feeling. Peo-
ple who do not inspect their skin often feel more worried about their skin’s 
health. 
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Appendix D: Gain- and loss-framed messages in Study 5 
 
Gain-framed message 
Why is it good to quit smoking? 
 
The number of Dutch people that has quit smoking is still increasing each year. 
Quitting smoking is the best way to save lives. In fact, if you stop smoking, you 
will experience benefits in the short- and the long run. 
 
- Your risk of lung cancer or a brain hemorrhage will decrease. You 
should worry far less about your health than someone who smokes. 
- If you quit smoking, you will have more energy and feel better. 
- Quitting smoking improves your physical condition and stamina; when 
you are physical active, it will take you more time to get tired and you 
will pant less. 
- Your clothes will no longer smell like tobacco smoke. 
- Quitting smoking makes your teeth whiter. 
- Besides from all that, you will save a lot of money if you quit smoking, 
money that you can now spend on other things 
 
In short, it is clear that you will experience many benefits from quitting smoking 
and your life will be a lot healthier. 
 
 
Loss-framed message 
Why is it bad to continue smoking? 
 
The number of Dutch people who smoke is still decreasing each year. Smoking 
is the most important cause of deadly diseases. In fact, if you continue smoking, 
you will experience costs in the short- and the long run. 
 
- Your risk of lung cancer or a brain hemorrhage will increase. You 
should worry more about your health than someone who does not 
smoke. 
- If you continue smoking, you will have less energy and feel worse. 
- Smoking damages your physical condition and stamina; when you are 
physical active, it will take you less time to get tired and you will pant 
more. 
- Your clothes will still smell like tobacco smoke. 
- Smoking makes your teeth less white. 
- Besides from all that, you will spend a lot of money on cigarettes, 
money that you can not spend on other things 
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In short, it is clear that you will experience many costs from continuing smoking 
and your life will be a lot less healthy. 
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Appendix E: Gain- and loss-framed messages in Study 7 
 
Gain-framed communication 
The advantages of a low-salt diet 
According to a new report from the health council, it is wise to eat a low-salt 
diet. The best thing to do would be to eat less than 6 grams of salt per day. Most 
people, however, consume a lot more salt. Consumer organizations estimate that 
Dutch people eat 10 to 12 grams of salt per day on average. 
 
Good health 
If you eat healthy, exercise regularly and are not overweight, you have a greater 
change of a normal and healthy blood pressure. By decreasing your salt con-
sumption, however, you can be even healthier. 
- Scientific research shows that a low-salt diet contributes to a normal 
and healthy blood pressure. 
- In fact, decreasing your salt intake is the best way to prevent hyperten-
sion. 
- Even when your blood pressure is healthy right now, it is wise to watch 
your salt consumption. 
 
Healthy blood pressure 
Why is it important to have a healthy blood pressure? 
- A healthy blood pressure prevents there being too much pressure on the 
sides of your veins. 
- This will prevent cracks and holes in your veins and the leaking of 
blood. This means you will have a smaller chance of a stroke, which 
occurs as a result of blood leaking in the brain. 
- Another advantage of a healthy blood pressure is that it accommodates 
the flow of blood to the heart; this decreases your chance of a heart at-
tack. 
- One last advantage of a healthy blood pressure is that it keeps your ar-
teries healthy. It decreases arterioscleroses, which makes it easier to 
supply each part of your body with blood. 
 
Other advantages of a low-salt diet 
Now you know that a low-salt diet increases the chance of a healthy blood pres-
sure. But a low-salt diet has additional advantages. Scientific research shows that 
a low-salt diet can decrease your chances of other afflictions: 
- It decreases the chance of stomach cancer 
- It decreases the chance of osteoporosis 
- It decreases the chance of kidney stones and other diseases of the kid-
neys 
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In short, eating less salt will benefit your health. 
 
 
Loss-framed communication 
The disadvantages of a high-salt diet 
According to a new report from the health council, it is unwise to eat a high-salt 
diet. It is unhealthy to eat more than 6 grams of salt per day. Most people, how-
ever, consume a lot more salt. Consumer organizations estimate that Dutch peo-
ple eat 10 to 12 grams of salt per day on average. 
 
Ill health 
If you eat unhealthy, do not exercise regularly and are overweight, you have a 
greater risk of a high blood pressure. By eating a lot of salt, however, you will be 
even unhealthier. 
- Scientific research shows that a high-salt diet contributes to a high 
blood pressure. 
- In fact, a high salt intake is the most important cause of hypertension. 
- Even when your blood pressure is healthy right now, it is unwise to let 
your salt consumption get out of hand. 
 
High blood pressure 
Why is it dangerous to have a high blood pressure? 
- With a high blood pressure, there is too much pressure on the sides of 
your veins. 
- This will cause cracks and holes in your veins and the leaking of blood. 
This means you will have a greater risk of a stroke, which occurs as a 
result of blood leaking in the brain. 
- Another disadvantage of a high blood pressure is that it obstructs the 
flow of blood to the heart; this increases your risk of a heart attack. 
- One last disadvantage of a high blood pressure is that it damages your 
arteries. It increases arterioscleroses, which makes it harder to supply 
each part of your body with blood. 
 
Other disadvantages of a high-salt diet 
Now you know that a high-salt diet increases the chance of a high blood pres-
sure. But a high-salt diet has additional disadvantages. Scientific research shows 
that a high-salt diet can increase your risk of other afflictions: 
- It increases the risk of stomach cancer 
- It increases the risk of osteoporosis 
- It increases the risk of kidney stones and other diseases of the kidneys 
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Appendix F: Self-efficacy enhancing information in Study 7 
 
Eating less salt: very easy 
Did you know that it is very easy to reduce the amount of salt in your diet? 
  
The following tips can help you with this: 
 
- You could season your vegetables and salads with vinegar instead of 
salt. 
- You can give your dinner more spice with ginger, garlic, or chili pep-
pers. 
- You could use wine in casseroles. 
- You could use herbs such as basil, oregano, parsley, coriander, rose-
mary, or cinnamon to give flavour to your dinner. 
 
You might not know that there are a lot of products that contain salt. But you can 
easily replace these products with low-salt products. 
- Many cheeses and sausages contain a lot of salt. But there are also low-
salt cheeses and sausages. You could ask for this in your supermarket. 
- Ketch-up and curry contain a lot of salt. If you apply the sauce next to 
your food on the plate, instead of over it, this will make sure that you 
eat less salt. 
- Eating unsalted peanuts instead of salted peanuts is another way to eat 
less salt. It’s as easy as that! 
- With microwave dinners you can read about the amount of salt on the 
package and you can choose the product with the lowest amount of salt. 
 
In short, there are plenty of ways to enjoy your food with less salt. Eating less 
salt is very easy. 
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Appendix G: High- and low-threat gain- and loss-framed messages in Study 
8.2 
 
High-threat, gain-framed communication 
Alcohol 
Many people think that drinking a small amount of alcohol a day is good for 
your heart and your blood vessels. Not everyone knows, however, that alcohol 
only has benefits for men older than 40 and post-menopausal women. For stu-
dents (like you) alcohol does not cnotribute to your health. It is not true that 
drinking a beer or a glass of wine once in a while is good for your heart. 
On the contrary, it is very important NOT to drink TOO MUCH. Effec-
tively, this means that women should not drink more than 14 glasses a week and 
men should not drink more than 21 glasses a week. NOT DRINKING TOO 
MUCH has several advantages. 
 
A better functioning brain 
One advantage of not drinking too much is that you are protecting your brain 
from the detrimental effects of alcohol. The day after a party, for instance, you 
will be much better able to remember what happened and you will not be suffer-
ing from black-outs or other disorders of the brain. You will have no problems 
with your memory. Both the short-term and the long-term memory will benefit 
from this, but especially your long-term memory is better of when you do not 
drink too much. The long-term memory happens to be very sensitive to alcohol-
induced damage, even when it has been a long while since you drank. By not 
drinking too much you can protect your long-term memory. 
  
Graduating sooner 
Not drinking too much has several other advantages. Among other things it posi-
tively influences your study results. A recent study at the Radboud University of 
Nijmegen showed that students who do not drink too much alcohol receive better 
grades and graduate sooner. This makes sense, because people who do not drink 
to much have better long-term memory and can concentrate more easily. 
 
A healthy stomach and liver 
Another important advantage of not drinking too much alcohol is the fact that it 
is good for your stomach and liver. By not drinking to much, you can safe your 
stomach and liver from being affected. You can even avoid gastro-intestinal 
bleeding or cirrhosis of the liver. In short, you live a much healthier life and do 
not need to worry about the health of your stomach and liver. 
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Not drinking too much has many advantages, both on the short-term (no black-
outs, better concentration) and on the long term (a healthy stomach and liver). 
Make sure that you drink less than 14 glasses a week, or 21 for men. 
 
 
High-threat, loss-framed communication 
Alcohol 
Many people think that drinking a small amount of alcohol a day is good for 
your heart and your blood vessels. Not everyone knows, however, that alcohol 
only has benefits for men older than 40 and post-menopausal women. For stu-
dents (like you) alcohol does not cnotribute to your health. It is not true that 
drinking a beer or a glass of wine once in a while is good for your heart. 
On the contrary, drink TOO MUCH is very dangerous. Effectively, this 
means that women should not drink more than 14 glasses a week and men should 
not drink more than 21 glasses a week. DRINKING TOO MUCH has several 
disadvantages. 
 
Braindamage 
One disadvantage of drinking too much is that your brain is suffering the detri-
mental effects of alcohol. The day after a party, for instance, you might not be 
able to remember what happened; this means you are suffering from a black-out, 
which is a disorder of the brain. Your memory is not working the way it should. 
Both the short-term and the long-term memory will be damaged, but especially 
your short-term memory is worse of when you drink too much. The long-term 
memory happens to be very sensitive to alcohol-induced damage, even when it 
has been a long while since you drank. By drinking too much you can damage 
your long-term memory. 
 
Graduating later 
Drinking too much has several other disadvantages. Among other things it nega-
tively influences your study results. A recent study at the Radboud University of 
Nijmegen showed that students who drink too much alcohol receive worse 
grades and graduate later. This makes sense, because people who drink too much 
have poorer long-term memory and have more problems concentrating 
 
An unhealthy stomach and liver 
Another important disadvantage of drinking too much alcohol is the fact that it is 
bad for your stomach and liver. By drinking too much, you can severely damage 
your stomach and liver. You can even get gastro-intestinal bleeding or cirrhosis 
of the liver. In short, you live a much unhealthier life and need to worry about 
the health of your stomach and liver. 
 
Conclusion 
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Conclusion 
Drinking too much has many disadvantages, both on the short-term (black-outs, 
poorer concentration) and on the long term (an unhealthy stomach and liver). 
Make sure that you do not drink more than 14 glasses a week, or 21 for men. 
 
 
Low-threat, gain-framed communication 
Alcohol 
Many people think that drinking a small amount of alcohol a day is good for 
your heart and your blood vessels. Not everyone knows, however, that alcohol 
only has benefits for men older than 40 and post-menopausal women. For stu-
dents (like you) alcohol does not cnotribute to your health. It is not true that 
drinking a beer or a glass of wine once in a while is good for your heart. 
On the contrary, it is very important NOT to drink TOO MUCH. Effec-
tively, this means that women should not drink more than 14 glasses a week and 
men should not drink more than 21 glasses a week. NOT DRINKING TOO 
MUCH has several advantages. 
 
You are safer 
One advantage of not drinking too much is that you are safer. When you are so-
ber, you are better able to judge and master situations. Research shows that peo-
ple who do not drink too much have less falling accidents and are less often in-
volved in traffic accidents. By not drinking too much you have a smaller chance 
of ending up in a hospital or causing trouble for other people. Not just when you 
are driving a car, but also when you ride a bike, it is safer to be sober. 
  
Better immune system 
Not drinking too much alcohol has more advantages. For instance, alcohol has a 
positive effect on your metabolism. When you do not drink too much your body 
has no trouble breaking down alcohol. It is left with enough energy for the con-
struction of proteins and for converting vitamins and minerals into active chemi-
cals. Because of these vitamins, minerals and proteins, your body is able to pro-
tect itself from disease. So, not drinking too much alcohol improves your im-
mune system. 
  
Staying thin more easily 
Another important advantage of not drinking too much alcohol is the fact that 
you can stay thin more easily. When your body breaks down the alcohol, this 
results in extra energy. One gram of alcohol can be responsible for 29 kilojoules 
(7 calories). And one glass of beer or wine can contain up to 10 grams of alco-
hol. Not drinking too much can help you to stay thin or lose weight more easily. 
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Conclusion 
Not drinking too much has many advantages, both on the short-term (fewer acci-
dents, a stronger immune system) and on the long term (staying thin). Make sure 
that you drink less than 14 glasses a week, or 21 for men. 
 
 
Low-threat, loss-framed communication 
Alcohol 
Many people think that drinking a small amount of alcohol a day is good for 
your heart and your blood vessels. Not everyone knows, however, that alcohol 
only has benefits for men older than 40 and post-menopausal women. For stu-
dents (like you) alcohol does not cnotribute to your health. It is not true that 
drinking a beer or a glass of wine once in a while is good for your heart. 
On the contrary, drink TOO MUCH is very dangerous. Effectively, this 
means that women should not drink more than 14 glasses a week and men should 
not drink more than 21 glasses a week. DRINKING TOO MUCH has several 
disadvantages. 
 
You are less safe 
One disadvantage of drinking too much is that you are less safe. When you have 
had too much to drink, you are less able to judge and master situations. Research 
shows that people who drink too much have more falling accidents and are more 
often involved in traffic accidents. By drinking too much you have a greater risk 
of ending up in a hospital or causing trouble for other people. Not just when you 
are driving a car, but also when you ride a bike, it is more dangerous to drink. 
  
A weaker immune system 
Drinking too much alcohol has more disadvantages. For instance, alcohol has a 
negative effect on your metabolism. When you drink too much your body has 
trouble breaking down the alcohol. It is left without enough energy for the con-
struction of proteins and for converting vitamins and minerals into active chemi-
cals. Because of the lack of these vitamins, minerals and proteins, your body is 
not able to protect itself from disease. So, drinking too much alcohol weakens 
your immune system. 
  
Having trouble staying thin  
Another important disadvantage of drinking too much alcohol is the fact that you 
can have more trouble staying thin. When your body breaks down the alcohol, 
this results in extra energy. One gram of alcohol can be responsible for 29 kilo-
joules (7 calories). And one glass of beer or wine can contain up to 10 grams of 
alcohol. Drinking too much can make staying thin or losing weight more diffi-
cult. 
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Conclusion 
Drinking too much has many disadvantages, both on the short-term (more acci-
dents, a weaker immune system) and on the long term (more trouble staying 
thin). Make sure that you drink less than 14 glasses a week, or 21 for men. 
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Summary 
Health-promoting messages can be framed in terms of the gains associated with 
healthy behaviour, or the losses associated with unhealthy behaviour. Studies 
show inconsistent results with regard to which type of framing is more persua-
sive. One influential approach to the study of message framing has been to focus 
on the function of the recommended behaviour, making a distinction between 
behaviours that serve to prevent an illness (like exercising or quitting smoking) 
and behaviours that serve to detect an illness (like skin self-examination or ob-
taining a mammography). According to this view, people perceive disease-
prevention behaviours as relatively safe, because they minimize the chance of 
falling ill. In contrast, people perceive disease-detection behaviours as inherently 
risky because they entail the possibility of finding out that one is ill. Drawing 
from Prospect Theory, it has been suggested that gain-framed information is 
more persuasive when advocating disease-prevention behaviours, because gain-
framed information makes people risk-avers and thus more likely to engage in 
relatively safe disease-prevention behaviours. In contrast, loss-framed informa-
tion is said to be more persuasive for disease-detection behaviours, because loss-
framed information makes people willing to take risks and thus more likely to 
engage in relatively risky disease-prevention behaviours. However, recent find-
ings shed doubt on this reasoning. To provide a further test of this hypothesis, we 
conducted a study into the effects of gain- and loss-framed messages advocating 
physical activity, a prevention behaviour. The results of this study are reported in 
Chapter 2. Because no previous studies investigated the effects of gain- and loss-
framed messages in the context of a tailored intervention to promote physical 
activity, we first provided participants (N = 787) with computer-generated tai-
lored feedback concerning their physical activity levels. Next, we provided par-
ticipants with gain- and loss-framed messages promoting physical activity and 
investigated whether gain- and loss-framed messages affected information accep-
tance, attitude, intention and behaviour differently. The results showed that gain-
framed messages resulted in stronger intentions to be physically active than loss-
framed messages. This did not result in a significant increase in actual physical 
activity, however, as measured by a three-month follow-up assessment. For in-
formation acceptance and attitude, a non-significant advantage of gain-framed 
messages was found. All effects had small effect sizes. These results suggest 
that, whereas gain-framed information might be more persuasive than loss-
framed information when it comes to promoting physical activity, the differences 
between gain- and loss-framed messages are likely to be small. 
From the inconsistent findings in the literature and the results of the 
study reported in Chapter 2, it can be concluded that a distinction between pre-
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vention and detection behaviours is not sufficient to explain and understand mes-
sage-framing effects. Instead, we argue that researchers can foster our under-
standing of message framing in two ways. First, it is important to investigate the 
mechanisms that underlie message-framing effects. Second, important insights 
can be gained by investigating the circumstances under which gain- or loss-
frame information is more persuasive. In line with this reasoning, Part 2 of this 
thesis (Chapters 3-4) is concerned with identifying underlying mechanisms of 
framing effects, hypothesizing that positive and negative affective reactions can 
mediate the effects of framing. Part 3 (Chapter 5-8) is concerned with identifying 
moderating variables that can influence the effects of framing. In Part 3, it is 
hypothesized that self-efficacy and message threat can moderate the effects of 
message framing.  
In Chapter 3 and 4, we report the results of three studies that investi-
gated the mediating role of positive and negative affective reactions on the ef-
fects of message framing. Previous research shows that when messages produce 
positive affect, this positive affect can lead to a positive attitude towards the 
message, and a positive attitude towards the position that is advocated in the 
message, an effect that is known as the ‘affect transfer hypothesis’. In addition, 
negative affect can also contribute to persuasion, which can be seen, for instance, 
in the literature on fear appeals. We propose that, when positive affect as a result 
of gain-framed messages and negative affect as a result of loss-framed messages 
contribute equally to persuasion, it is likely that gain- and loss-framed messages 
are not differentially persuasive. This can account for the null-findings and in-
consistent results that are typical for the message-framing literature. In Study 3.1 
we provided 100 student participants with gain- and loss-framed information 
advocating physical activity. The results showed that gain-framed information 
resulted in higher levels of information acceptance than loss-framed information 
and this effect was mediated by positive affect. The results of Study 3.2, in 
which we provided 129 student participants with framed messages advocating a 
low-salt diet, showed that gain-framed information resulted in higher levels of 
information acceptance and attitude, an effect that was again mediated by posi-
tive affect. In addition, loss-framed information resulted in more negative affect 
than gain-framed information and negative affect increased participants’ inten-
tion to engage in the healthy behaviour. In Study 4, these findings were repli-
cated with one exception. In Study 4, positive affective reactions did not contrib-
ute to attitude. These results suggest that affect may be of great importance in the 
persuasion process and may be particularly helpful to explain the underlying 
mechanisms of message framing effects. The findings also suggest that gain- and 
loss-framed messages offer distinct pathways to persuasion. In particular, gain-
framed information may exert its effect on recipients through the persuading 
influence of positive affect, whereas loss-framed information may exert its effect 
on recipients through the motivating influence of negative affect. 
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In Chapter 5, we examined the influence of self-efficacy to quit smok-
ing on the effects of gain- and loss-framed anti-smoking messages among 539 
adult smokers. Previous research shows that threatening health-promoting mes-
sages can be effective, provided that recipients feel they have the ability to cope 
with the threat. Because loss-framed messages have been found to evoke a 
greater sense of threat than gain-framed messages, a similar mechanism may be 
at work with regards to loss-framed messages. We propose that loss-framed mes-
sages may be effective, provided that recipients have high self-efficacy to engage 
in the recommended behaviour. The results of Study 5 showed that participants 
with high self-efficacy to quit smoking reported a stronger intention to quit 
smoking after receiving a loss-framed message than after receiving a gain-
framed or no message. For these participants receiving a gain-framed message 
did not result in a stronger intention than receiving no message. For participants 
with low self-efficacy there were no differences in intention between the gain-
framed message condition, loss-framed message condition, and control condi-
tion. These results suggest that self-efficacy can moderate the effects of message 
framing on persuasion. 
In Chapter 6, we report on a study which aimed to replicate the moder-
ating influence of self-efficacy. The results of Study 5 showed that self-efficacy 
can moderate the effects of framed messages advocating smoking cessation, a 
prevention behaviour. To increase the generalizability of our results, and because 
several researchers propose that framing effects are different in prevention versus 
detection behaviour, we used framed messages advocating skin self-examination, 
a detection behaviour, in Study 6. The results of this study, among 124 university 
students, showed that, for participants with high self-efficacy, a loss-framed 
message resulted in a higher intention to perform skin self-examination than a 
gain-framed message. For participants with low self-efficacy, there were no dif-
ferences in intention between the gain- and loss-framed message conditions. 
Once again, these results suggest that self-efficacy levels play an important role 
in message-framing effects. For health communication strategies promoting the 
active detection of skin-cancer symptoms, messages stressing losses may be 
more effective than messages stressing gains, but only in persons with high self-
efficacy. 
 The results of Study 5 and 6 suggest that self-efficacy can moderate the 
effects of framed messages. However, these studies were subject to two impor-
tant limitations. First, they relied on observational assessments of self-efficacy 
instead of experimental manipulations, making it impossible to draw strong con-
clusions about the causality of the effect. Second, these studies did not include an 
assessment of actual health behaviour, making it impossible to assess behav-
ioural effects. In Chapter 7, therefore, we investigated whether we could repli-
cate the interaction between self-efficacy and framing, using an experimental 
manipulation of self-efficacy and a three week follow-up assessment of behav-
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iour. A total of 575 adults, recruited from an Internet-panel, took part in the 
study. Half of the participants received self-efficacy enhancing information, 
whereas the other half received no such information. After this self-efficacy ma-
nipulation, half of the participants received a gain-framed, and half of the par-
ticipants received a loss-framed message promoting a low-salt diet. The results 
of a 3-week follow-up supported our hypothesis. Our results suggest that mes-
sages stressing losses may be more effective than messages stressing gains, but 
only in persons with high self-efficacy. In Study 7, however, in contrast to Study 
5 and 6, we did not find the hypothesized interaction on the outcome measure 
intention. 
In Chapter 8, we report on a study that examined whether the effect of 
message frame is different for low- versus high-threat information. The hypothe-
sis was that a gain-frame might be more persuasive for low-threat information 
whereas a loss frame might be more persuasive for high-threat information. 
Study 8.1 (N = 98) used framed information advocating physical activity and 
found that gain-framed information resulted in higher ratings of information ac-
ceptance, particularly when the information was of a low-threat nature. Study 8.2 
(N = 99) used framed messages advocating a reduction in alcohol intake and 
found that gain-framed information resulted in more positive attitudes, but only 
when the information was of a low-threat nature. No advantage of loss frames 
was found in the high-threat condition. Results suggest that the effects of gain- 
and loss-framed messages are dependent on the nature of the information that is 
conveyed in the message. 
In the final chapter, the general discussion, the results are discussed and 
integrated. Further, methodological and theoretical issues are discussed, as well 
as implications for future research and practice. We conclude that the persua-
siveness of gain- and loss-framed messages can be mediated by positive and 
negative affect, and that self-efficacy and message threat can moderate the ef-
fects of framed messages. Also, to increase levels of information acceptance, 
gain-framed rather than loss-framed health-promoting information might be 
used. 
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Samenvatting 
Gezondheidsvoorlichting kan de voordelen van gezond gedrag benadrukken 
(winstframe) of de nadelen van ongezond gedrag (verliesframe). Op dit moment 
is het niet duidelijk of winstframes dan wel verliesframes effectiever zijn. Om 
deze vraag te beantwoorden hebben onderzoekers zich gericht op de functie van 
het aanbevolen gedrag. Hierbij wordt een onderscheid gemaakt tussen gedragin-
gen die ertoe dienen om ziekte te voorkomen, zoals regelmatig bewegen en stop-
pen met roken (preventiegedrag) en gedragingen die ertoe dienen om ziekte te 
ontdekken, zoals borstzelfonderzoek en baarmoederhalsonderzoek (detectiege-
drag). Volgens sommige auteurs beschouwen mensen preventiegedragingen als 
relatief veilig, omdat ze de kans op ziekte verkleinen. Detectiegedragingen daar-
entegen, worden door mensen als riskant gezien, omdat de kans bestaat dat er 
door detectiegedrag een ongewenste ziekte aan het licht komt. Detectiegedrag 
brengt dus potentiële nadelen met zich mee. Omdat Prospect Theorie stelt dat 
winstframes ervoor zorgen dat mensen risicomijdende keuzes maken, veronder-
stelt men dat winstframes effectiever zijn in het aansporen tot preventiegedrag. 
Preventiegedrag is immers relatief veilig. En omdat verliesframes ervoor zorgen 
dat mensen riskante keuzes maken, veronderstelt men verder dat verliesframes 
effectiever zijn in het aansporen tot ‘riskant’ detectiegedrag. Uit recente bevin-
dingen blijkt echter dat deze redenering niet altijd opgaat. Om deze hypothese te 
toetsen hebben we daarom een eerste studie verricht naar de invloed van winst- 
en verliesframes die mensen aansporen om meer aan lichaamsbeweging te doen. 
Aangezien lichaamsbeweging een preventiegedrag is, zou men, volgens de hier-
boven vermelde redenering, kunnen veronderstellen dat winstframes effectiever 
zijn dan verliesframes. De resultaten van deze studie worden beschreven in 
Hoofdstuk 2. Omdat het effect van winst- en verliesframes nog niet is onderzocht 
in combinatie met op maat gemaakte voorlichting, hebben we de deelnemers (N 
= 787) eerst een door computer software gegenereerd advies op maat gegeven, 
daarna hebben we de deelnemers informatie verschaft over de voordelen van 
lichaamsbeweging óf over de nadelen van weinig lichaamsbeweging. Vervolgens 
hebben we onderzocht of winst- en verliesframes verschillende effecten hebben 
op acceptatie van de informatie, attitude, intentie en gedrag. De resultaten lieten 
zien dat winstframes resulteerden in een sterkere intentie om aan lichaamsbewe-
ging te doen dan verliesframes. Dit had echter geen significante toename in li-
chaamsbeweging tot gevolg, gemeten tijdens een nameting na 3 maanden. Wat 
betreft informatie acceptatie en attitude werd een klein, niet significant, voordeel 
van winstframes gevonden. Deze resultaten suggereren dat winstframes overtui-
gender zijn dan verliesframes als het gaat om het aansporen tot lichaamsbewe-
ging, maar dat de verschillen tussen winst- en verliesframes klein zijn. 
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Uit de inconsistente bevindingen in de literatuur en de resultaten van 
Hoofdstuk 2, die worden behandeld in deel 1 van dit proefschrift, kunnen we dus 
concluderen dat een onderscheid tussen preventie- en detectiegedrag niet vol-
doende is om de effecten van winst- en verliesframes te begrijpen. In dit proef-
schrift stellen we dat er twee manieren zijn om meer inzicht te krijgen in de ef-
fecten van ‘framing’. Ten eerste is het belangrijk om de onderliggende mecha-
nismen van winst- en verliesframes te beschrijven. Ten tweede is het belangrijk 
om inzicht te krijgen in de omstandigheden waaronder winst- of verliesframes 
effectiever zijn. Overeenkomstig deze redenering behandelen we in deel 2 van 
dit proefschrift de onderliggende mechanismen van framing effecten (Hoofdstuk 
3 en 4). De hypothese hierbij is dat positieve en negatieve gevoelens als reactie 
op geframede gezondheidsvoorlichting de effecten van framing kunnen medië-
ren. In deel 3 proberen we modererende variabelen te identificeren die de effec-
ten van framing kunnen beïnvloeden, in het bijzonder de ervaren eigeneffectivi-
teit (Hoofdstuk 5, 6 en 7) en de mate waarin de gezondheidsinformatie bedrei-
gend is (Hoofdstuk 8). 
In Hoofdstuk 3 en 4 rapporteren we de resultaten van drie studies die de 
mediërende rol van positieve en negatieve gevoelens onderzoeken. Eerder onder-
zoek heeft laten zien dat, wanneer overredende boodschappen positieve gevoe-
lens tot gevolg hebben, deze positieve gevoelens kunnen leiden tot een positieve 
attitude ten opzichte van de boodschap en een positieve attitude ten opzichte van 
het aanbevolen gedrag. Dit overeenkomstige effect op de attitude ten aanzien van 
de boodschap en het gedrag dat in de boodschap wordt aanbevolen staat bekend 
als de ‘affect transfer hypothese’. Ook is gebleken dat negatieve gevoelens een 
overredende werking kunnen hebben. Uit de literatuur over angstaanjagende 
voorlichting blijkt bijvoorbeeld dat angst onder voorwaarden de effectiviteit van 
gezondheidsvoorlichting kan vergroten. Onze hypothese is nu dat zowel positie-
ve gevoelens ten gevolge van winstframes, als negatieve gevoelens ten gevolge 
van verliesframes kunnen bijdragen aan de effectiviteit van gezondheidsvoorlich-
ting. Als ze dat in gelijke mate doen ontstaat er een situatie waarin winst- en ver-
liesframes even effectief zijn. Dit kan verklaren waarom eerdere studies geen 
verschillen tussen winst- en verliesframes hebben gevonden. In Studie 3.1, heb-
ben we 100 deelnemers geframede informatie voorgelegd over lichaamsbewe-
ging. De resultaten lieten zien dat winstframes resulteerden in een grotere mate 
van informatie acceptatie dan verliesframes en dat dit effect gemediëerd werd 
door positieve gevoelens. De resultaten van Studie 3.2, waarin we 129 deelne-
mers geframede informatie gaven over een zoutarm dieet, lieten zien dat winst-
frames resulteerden in hogere informatie acceptatie en een marginaal positievere 
attitude. Ook dit effect werd gemediëerd door positieve gevoelens. Ook lieten de 
resultaten zien dat verliesframes leidden tot meer negatieve gevoelens en dat 
deze negatieve gevoelens de intentie om een zoutarm dieet te volgen versterkten. 
In Hoofdstuk 4 werden deze resultaten gerepliceerd, met één uitzondering: posi-
Thesis_Van_t_Riet_v3.pdf   180 30-6-2009   11:18:21
Samenvatting 173
tieve gevoelens leverden geen bijdrage aan een positieve attitude. Deze resulta-
ten suggereren dat positieve en negatieve gevoelens van groot belang kunnen 
zijn voor het effect van overredende boodschappen, en vooral behulpzaam kun-
nen zijn bij het in kaart brengen van de onderliggende mechanismen van framing 
effecten. De resultaten suggereren ook dat winst- en verliesframes via verschil-
lende paden overredend kunnen zijn. Winstframes beïnvloeden de ontvanger 
door middel van de overredende werking van positieve gevoelens, terwijl ver-
liesframes de ontvanger beïnvloeden door middel van de motiverende werking 
van negatieve gevoelens. 
In Hoofdstuk 5 onderzochten we de invloed van eigeneffectiviteit op de 
effecten van geframede anti-rook boodschappen onder 539 volwassen rokers. 
Eerder onderzoek heeft laten zien dat bedreigende gezondheidsbevorderende 
boodschappen effectief kunnen zijn, op voorwaarde dat ontvangers het idee heb-
ben dat ze het gevaar kunnen afwenden. Omdat verliesframes bedreigender zijn 
dan winstframes, zou dit ook voor verliesframes kunnen gelden. Onze hypothese 
is dat verliesframes effectief kunnen zijn, op voorwaarde dat ontvangers een ho-
ge eigeneffectiviteit hebben om het aanbevolen gedrag uit te voeren. De resulta-
ten van Studie 5 laten zien dat deelnemers met een hoge eigeneffectiviteit om te 
stoppen met roken een sterkere intentie om te stoppen met roken hadden na het 
lezen van verliesframes dan na het lezen van winstframes en na het lezen van 
geen informatie. Voor deze deelnemers was een winstframe niet effectiever dan 
het lezen van geen informatie. Voor deelnemers met een lage eigeneffectiviteit 
waren er geen verschillen in intentie tussen de winstframe-, verliesframe- en 
controle conditie. De resultaten suggereren dat eigeneffectiviteit de effecten van 
framing kan modereren. 
In Hoofdstuk 6 rapporteren we de resultaten van een studie waarin werd 
onderzocht of de modererende werking van eigeneffectiviteit, gevonden in Stu-
die 5, kon worden gerepliceerd. De resultaten van Studie 5 lieten zien dat eigen-
effectiviteit een modererend effect had op de effecten van geframede boodschap-
pen over roken, een preventiegedrag. Om de generaliseerbaarheid van onze re-
sultaten te vergroten, en omdat verschillende auteurs veronderstellen dat framing 
verschillende effecten heeft bij preventie- en detectiegedragingen, hebben we in 
Studie 6 gebruik gemaakt van geframede boodschappen die aansporen tot huid-
zelfonderzoek. De resultaten van deze studie, onder 124 studenten, lieten zien dat 
verliesframes resulteerden in een sterkere intentie dan winstframes voor deelne-
mers met een hoge eigeneffectiviteit. Voor mensen met een lage eigeneffectivi-
teit waren er geen verschillen tussen winst- en verliesframes. Deze resultaten 
suggereren, net als de resultaten van Studie 5, dat eigeneffectiviteit een belang-
rijke invloed heeft op de effecten van framing. Voor gezondheidsvoorlichting die 
tot doel heeft om mensen aan te sporen tot stoppen met roken of huid zelfonder-
zoek kunnen verliesframes overtuigender zijn dan winstframes, maar alleen voor 
mensen met een hoge eigeneffectiviteit. 
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 De resultaten van Studie 5 en 6 suggereren dat eigeneffectiviteit de ef-
fecten van geframede boodschappen kan beïnvloeden. Deze twee studies hadden 
echter twee belangrijke beperkingen. Ten eerste maakten we gebruik van zelf-
rapportage maten van eigeneffectiviteit. Wanneer we experimentele manipulaties 
hadden gebruikt, zouden we met meer zekerheid uitspraken kunnen doen over de 
causaliteit van het effect. Ten tweede hebben we in deze studies geen gedrag 
gemeten, waardoor het onmogelijk is om vast te stellen of eigeneffectiviteit het 
effect van framing op gedrag kan beïnvloeden. In Hoofdstuk 7 hebben we daar-
om onderzocht of eigeneffectiviteit wederom de effecten van framing kon beïn-
vloeden, ditmaal gebruik makend van een experimentele manipulatie van eigen-
effectiviteit en een nameting om gedrag te meten. In totaal 575 volwassenen, 
geworven via een internet panel, hebben meegedaan aan Studie 7. De helft van 
de deelnemers ontving eigeneffectiviteit bevorderende informatie, de ander helft 
kreeg deze informatie niet. Na deze manipulatie van eigeneffectiviteit ontvingen 
de deelnemers informatie over de gevolgen van zout eten. Voor de helft van de 
deelnemers was deze informatie geframed in termen van winst, de andere helft 
van de deelnemers ontving een verliesframe. De resultaten van een nameting na 
drie weken waren in overeenstemming met onze hypothese: verliesframes waren 
effectiever dan winstframes, maar alleen voor deelnemers met een hoge eigenef-
fectiviteit. In Studie 7 vonden we echter niet de veronderstelde interactie voor de 
uitkomstmaat intentie, in tegenstelling tot in Studie 5 en 6. 
In Hoofdstuk 8 rapporteren we de resultaten van twee studies die onder-
zochten of de effecten van winst- en verliesframes verschilden tussen bedreigen-
de en niet bedreigende informatie. De hypothese was dat winstframes overtui-
gender zouden zijn voor informatie die niet bedreigend is, terwijl verliesframes 
overtuigender is voor informatie die bedreigend is. In Studie 8.1 (N = 98) ge-
bruikten we geframede informatie over lichaamsbeweging en vonden we dat 
winstframes resulteerden in een hogere mate van informatie acceptatie dan ver-
liesframes, vooral wanneer de informatie niet bedreigend is. In Studie 8.2 (N = 
99) gebruikten we geframede informatie over alcoholgebruik en vonden we dat 
winstframes resulteerden in een positievere attitude dan verliesframes, maar al-
leen bij niet-bedreigende informatie. We vonden geen grotere effectiviteit van 
verliesframes voor de bedreigende informatie. Deze resultaten suggereren dat de 
effecten van winst- en verliesframes afhankelijk zijn van de inhoud van de in-
formatie. 
In het laatste hoofdstuk, de Algemene Discussie, bespreken we de resul-
taten van alle studies. Verder worden methodologische en theoretische kwesties 
behandeld en komen ook implicaties voor de praktijk van de gezondheidsvoor-
lichting aan bod. We concluderen dat de overtuigingskracht van winst- en ver-
liesframes gemediëerd kan worden door positieve en negatieve gevoelens, en dat 
eigeneffectiviteit en dreiging de effecten van framing kunnen modereren. Ook 
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concluderen we dat winstframes kunnen worden gebruikt om informatie accepta-
tie te vergroten. 
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